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Art.  L— ox  THE  STKUCTIJRE  AND  FUNCTION  OF 

THE    GANGLIONIC    BODIES    OF    THE 

CEPvEBRO-SPINAL    AXIS. 


By  Dr.  H.  D.  SrnMiDi. 
Pathologist    of    thp:    Charity    Hospital,    New    Orleans, 

AND    MeMV.KR    of    the    AmERIC'AX     NErKOI.OGK'AL 
AsSOCIATIOX. 


XN  uiY  paper  on  the  •'  Structure  of  the  Double-Bordered 
-*-  Nerve  Fibre,"  published  in  the  Monthly  Microscopical 
JouTiudiii  Loudon,  May,  1874, 1  briefly  alluded  to  the  structiii-e 
of  the  ganglionic  bodies  of  the  cerebro  spinal  axis,  showing  that 
it  is  similar  to  the  structure  of  the  axis  cylinders  of  nerve 
iibres.  Shortly  after,  in  a  communication  to  the  Poyal  Micro- 
scopical Society,  published  in  the  -Inly  number  of  the  same 
journal,  and  embracing,  in  the  form  of  a  synopsis,  the  principal 
facts,  which  I  had  elicited  from  a  series  of  microscopical  re- 
searches u[)on  the  structure  of  some  of  the  nervous  tissues,  I 
again  made  some  limited  remarks  upon  the  structure  of  these 
bodies,  postponing  the  details  to  some  more  convenient  time. 
Since  that  time  I  have  had  ample  opportunity  of  studying 
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the  subject  still  closer,  and  am  now  prepared  to  present  he 
results  of  these  studies  to  the  profession,  and  in  a  more  perfect 
and  definite  form. 

To  form  a  correct  idea  of  the  structure  of  the  different 
nervous  tissues,  we  must  bear  in  mind  that  the  whole  nervous 
apparatus  consists,  in  its  central  as  M^ell  as  in  its  peripheral 
parts,  of  only  three  essentially  nervous  anatomical  elements. 
These  are  tibrils,  nuclei,  and  granules,  and,  moreover,  a  certain 
intermediate  so-called  "  inter-cellular"  substance,  by  means  of 
which  granules,  lineally  arranged  in  rows,  are  united  to  each 
other  and  transformed  into  iibrils.  The  only  difference  exist- 
ing between  the  individual  nervous  tissues  consists  in  the 
morphological  arrangement  and  mutual  relations  of  these  ele- 
ments. The  nerve-medulla  and  tubular  membrane  of  the  dark- 
bordered  nerve  fibres,  though  they  may  serve  some  special 
purpose,  must  be  regarded  as  non-essential  to  the  liberation 
and  propagation  of  nervous  energy. 

In  the  cerebro-spinal  axis,  these  ultimate  anatomical  nervous 
elements  are  supported  and  held  in  their  mutual  positions  by  an 
exceedingly  delicate  fibrillous  connective  tissue,  the  neuroglia, 
characterized  by  remaining  unaffected  by  acetic  acid.  The 
axis  cylinders  of  the  peripheral  nerve  fibres  and  their  peri- 
pheral terminal  organs,  together  with  the  various  ganglionic 
bodies  of  the  nerve  centres,  are  composed  of  one  or  more  of 
these  anatomical  essential  nervous  elements. 

The  discussion  of  the  structure  of  the  ganglionic  bodies,  or 
ganglion  cells  of  the  cerebro-spinal  axis,  requires  a  few  pre- 
liminary remarks  relating  to  that  of  the  axis  cylinders  of  the 
dark-bordered  nerve  fibres,  which,  as  we  know,  are  but  the 
direct  continuations  of  the  subordinate  branches  of  the  pro- 
cesses of  the  ganglionic  bodies.  All  axis  cylinders,  whether 
surrounded  by  covering  layers,  as  in  the  dark-bordered  nerve- 
fibres,  or  whether  appearing  uncovered,  as  they  are  met  with 
in  the  sympathetic  nerves,  consist  of  a  number  of  individual 
nervous  fibrils  which,  united  by  a  homogeneous  inter-fibrillous 
substance,  are  surrounded  by  a  delicate,  tubular  sheath.  Both 
the  sheath  and  the  inter-fibrillous  substance  appear  to  be  con- 
tinuous with  each  other,  and  are  very  probably  of  the  same 
nature  as  the  intermediate  substance,  by  the  agency  of  which 
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the  original  rows  of  granules  were  transformed  into  fibrils 
during  the  earlier  stages  of  the  development  of  the  axis 
cylinders  in  the  embryo.  As  regards  the  individual  fibrils 
of  the  axis  cylinders,  I  repeat  my  former  assertions  in  stating 
that  they  are  not  smooth  fibrils  held  together  by  a  granulous 
inter-fibrillous  substance,  as  they  were  first  described  by  Max 
Schultze,  and  as  they  are,  perhaps,  still  looked  upon  by  the 
majority  of  histologists ;  but  that,  on  the  contrary,  they 
present  a  knotted  appearance,  and  are  held  together  by  a 
homogeneous  inter-fibrillous  substance.  The  knotted  appear- 
ance of  these  fibrils,  indicating  their  original  anatomical 
composition  of  elemeiitary  granules^  can  be  recognized 
on  all  axis  cylinders,  whether  large  or  small,  fresh  or 
hardened  by  reagents.  For  further  details  concerning  the 
structure  of  the  axis  cylinder,  I  must  refer  to  my  paper  on  the 
"  Dark-Bordered  iS^erve  Fibre,"  already  mentioned  above,  and 
also  to  my  researches  upon  the  "  Development  of  the  Nervous 
Tissues  in  the  Human  Embrj-o,''  published  in  the  Journal 
OF  Nervous  and  Mental  Disease,  July,  1877. 

In  passing  from  the  axis  cylinders  toward  the  centre  we,  of 
course,  arrive  at  the  processes  of  the  ganglionic  bodies,  and, 
as  the  axis  cylinders  represent  nothing  else  but  the  subordi- 
nate branches  of  the  processes,  it  becomes  obvious  that  the 
latter  are  composed  of  the  former,  and  that  both  are  very 
probably  also  identical  in  structure.  And  this  is  really  the 
case  as  far  as  their  structural  elements  are  concerned.  In  the 
mutual  relation  of  these  elements,  however,  a  slight  difi'erence 
is  already  observed,  which,  bearing  upon  the  propagation  of 
nervous  stimuli,  deserves  our  attention.  It  consists  in  the 
individual  fibrils  not  being  applied  to  each  other  as  closely  in 
the  processes  as  in  the  axis  cylinders.  In  the  processes,  there- 
fore, the  individuality  and  the  granulous  character  of  the 
fibrils,  indicated  by  the  longitudinal  and  transverse  stride  or 
furrows,  becomes  more  apparent  with  the  increase  of  the  pro- 
cess in  thickness,  and  the  nearer  to  its  origin  from  the  body 
of  the  ganglionic  cell.  The  component  granules  of  the  indi- 
vidual fibril Ise  also,  are  rendered  more  distinct  and  prominent 
by  a  decrease  of  the  intermediate  substance  which  binds  them 
together.     Finally,   upon   the  ganglionic  body  itself,  the  indi- 
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vidualitj  of  the  granules,  of  which  the  Hbrils  are  original!}- 
composed,  is  most  distinct,  so  that  the  whole  ganglionic  body 
may  appear  to  the  careless  observer  as  a  mass  of  granular 
protoplasm — such  as  it  was  generally  considered  not  many 
years  ago. 

While,  however,  upon  the  ganglionic  body,  the  granules  are 
seen  more  distinctly  than  upon  the  processes,  the  longitudinal 
furrows  or  inter-fibrillar  spaces  have  not  proportionately  in- 
creased in  width  ;  and  it  is  owing  to  this  circumstance  that  the 
individual  fibrillft'  cannot  always  be  traced  very  distinctly 
while  passing  over  the  body  from  one  process  into  the  other. 
This  is  particularly  the  case  on  those  large  ganglionic  bodies 
of  the  anterior  horns,  which,  on  account  of  their  bulk,  do  not 
transmit  sufficient  light  through  their  centres  as  required  for 
the  examination.  Nevertheless,  even  in  these  large  speci- 
mens, the  individual  fibrillse  can  almost  always  be  distinguished 
and  traced,  as  they  spread  over  a  considerable  portion  of  the 
body.  The  course  of  these  fibrillse  is  most  advantageously 
studied  in  those  large,  spindle-shaped  ganglionic  cells,  met 
with  in  the  anterior  horns  from  which  only  a  few  processes 
are  seen  to  arise  (Fig,  1).  The  individual  fibrillge  of  the  pro- 
cesses and  of  the  ganglionic  body  itself,  as  well  as  their 
granular  composition,  can  be  distinctly  recognized  under  all 
conditions,  whether  the  specimen  be  fresh  and  uncolored,  or 
slightly  hardened  and  colored.  The  best  method,  however,  is 
that  proposed  by  Gerlach,  by  which  beautiful  preparations 
may  be  obtained.  In  examining  one  of  these  ganglionic  bodies 
of  the  anterior  horns,  prej)ared  and  isolated  by  Gerlach's 
method,  as  represented  in  Fig.  1,  we  should  first  direct  our 
attention  to  the  fibrillie  of  one  of  the  processes,  and,  after 
having  them  distinctly  recognized  and  studied,  follow  them  as 
they  pass  upon  the  surface  of  the  ganglionic  body.  This  can 
be  easily  accomplished  in  adapting,  by  a  careful  manage- 
ment of  the  fine  adjustment  of  the  microscope,  the  focus 
successively  to  ever}-  point  of  the  fibrillse,  spreading 
themselves  over  the  body  of  the  ganglionic  cell.  In 
tracing  then  the  fibrilla?  of  a  neighboring  process  in  the 
same  manner  over  the  latter,  it  will  be  found  that  they 
cross  in  more  or  less  acute   angles  those   of  the   first  process. 
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In  some  instances  the  decussation  of  the  iibrillie  of  the  two 
processes  can  be  seen  almost  without  altering  the  focus.  If 
not,  the  slightest  alteration  of  the  latter  will  bring  it  into 
view.  The  tibrillse  of  one  process  do  not  enter  the  body  of  the 
o^anslionic  cell  in  the  form  of  a  bundle,  but  diverge  from  each 
other,  either  in  the  form  of  a  hollow  cone,  to  be  distributed 
while  embracing  the  nucleus  over  the  whole  body,  or  radiat- 
ing over  a  portion  of  the  body  only. 

The  distribution  of  the  fibrillge  over  the  ganglionic  body  is 
most  distinctly  seen  on  those  smaller, strictly  spindle-shaped, gan- 
glionic cells  with  only  two  processes,  representing  the  opposite 
poles  of  the  body.  Here  it  will  be  observed  that  they  diverge 
in  the  form  of  a  hollow  cone,  around  the  nucleus  ;  and,  after 
having  embraced  this  body,  gradually  approach  each  other 
again  to  form  the  opposite  process.  For  a  long  time  I  have 
been  in  doubt  whether  the  fibrillse  of  the  processes  would  be 
sufficiently  large  in  number  to  surround  tlie  nucleus  com- 
pletely, or  whether  they  were  giving  rise  to  additional  branches 
to  fill  up  the  interspaces  left.  From  numerous  close  examina- 
tions, however,  I  am  now  convinced  that  the  nucleus  is  only 
embraced  by  the  iibrilltf  of  the  processes.  In  the  smaller 
spindle-shaped  ganglionic  bodies,  as  mentioned  before,  the  fib- 
rillse  of  one  process  may  be  traced,  in  many  instances,  directly 
into  the  other  process.  Not  all  the  fibrillae  arriving  at  the 
ganglionic  body  through  one  process,  pass  over  the  ganglionic 
body  to  enter  the  processes  arising  on  ihe  opposite  side  ;  on 
the  contrary,  a  smaller  or  larger  portion  may  enter  a  neigh- 
boring process,  and  without  ever  having  passed  the  nucleus, 
direct  their  course  toward  the  periphery.  This  fact  can  be 
demonstrated  without  difficulty.  In  examining  the  fibrillae 
directly  around  the  nucleus,  especially  in  the  larger  ganglionic 
bodies,  they  present  the  appearance  of  being  concentrically 
arranged  around  this  body,  from  which  the  conclusion  might 
be  drawn  that  the  tibrillse  representing  the  axes  of  the  processes 
encircle,  to  some  extent,  the  nucleus,  before  they  leave  the 
ganglionic  cell  through  one  or  the  other  process.  As  all  fib- 
rillae which  can  be  traced  over  the  surface  of  these  larger 
bodies,  are  probably  derived  from  the  periphery  or  surf^^ce  of 
the  processes,  it  is  difficult  to  determine  the  exact  course  of 
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tliose  representing  tlie  axis  of  the  processes.  Tliese  may  either, 
in  preserving  their  individnal  fibrillar  character,  pass  only  over 
a  portion  of  the  nucleus,  and  then  leave  by  way  of  another 
process;  or  it  may  be  that  in  the  vicinity  of  the  nucleus,  the 
mutual  connection  of  their  component  granules  becomes  looser, 
the  whole  assuming  the  appearance  of  a  granular  mass.  If 
this  were  the  case,  however,  it  would  necessitate  a  difference 
in  function  between  the  axial  and  peripheral  fibrillse  of  a  pro- 
cess. Therefore,  it  is  more  plausible  to  presume  that  the 
arrangement  of  the  axial  fibrilla?  around  the  nucleus  is  the 
same  as,  or,  at  least,  simihir  to  that  of  those  derived  from  the 
surface  of  the  process.  Several  years  ago  I  met  with  the  re- 
maining portion  of  a  ganglionic  body,  which  had  been  divided 
by  the  knife  in  the  making  of  a  section.  _  As  the  section  had 
passed  close  to  the  nucleus,  several  unbroken  fibrillge  could  be 
seen  passing  directly  in  front  of  this  body,  while  fragments  of 
others,  resulting  from  the  section,  were  observed  in  the  vicin- 
ity. Fig.  8  represents  the  specimen.  This  observation  alone 
would  show  that  the  fibrillar  simply  pass  over  the  nucleus  with- 
out encircling  it. 

From  the  above  demonstrations  the  conclusion  may  then  be 
drawn,  that  the  ganglionic  body  or  cell  is  formed,  in  accord- 
ance to  its  size  and  form,  by  a  smaller  or  larger  number  of 
nervous  fibrillar— mostly  derived  from  the  axis  cylinders  of 
the  nerve  fibres — embracing  an  independent  l)ody  of  a  spheri- 
cal or  ovoid  form,  known  as  the  nucleus.  In  embracing  the 
nucleus,  the  fibrillre  of  the  different  processes  not  only  decus- 
sate, but  probably  also  interlace  with  each  othei',  particularly 
those  in  its  immediate  vicinity.  While  surrounding  the  nuc- 
leus, the  fibrilhe  form  no  direct  communication  with  it,  but 
remain  isolated.  The  interspaces  left  between  the  fibrillEe  of 
the  ganglionic  body  are  filled  up  by  the  same  inter-fibrillous 
substance  which  connects  the  fibrillar  of  the  processes,  or  of 
the  axis  cylinders. 

The  nucleus  of  the  ganglionic  body  differs  from  the  7inclei 
of  other  tissues,  in  the  complexity  of  its  construction.  It  rep- 
resents a  vesicle  filled  up  by  a  granular  protoplasm  containing 
in  its  centre  a  smaller  vesicle,  the  so-called  nucleolus.  The  vesic- 
ular nature  of  both  the  nucleus  and  nucleolus  is  indicated  by 
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the  double  contour  which  they  present.  The  complexity  of 
construction  just  mentioned,  will  be  found  in  the  nucleolus. 
This  body,  namely,  wherever  it  is  met  with  in  the  nuclei  of 
other  normal  cells  or  tissues,  is  always  homogeneous  in  its 
nature,  representing  a  large  granule,  bordered  by  a  single  con- 
tour. In  the  nucleus  of  the  ganglionic  body,  however,  it  ap- 
pears in  the  form  of  a  vesicle,  distinguished  by  a  line  and 
distinct  double  contour,  and  containing  two  minute  bodies 
which  are  characterized  by  their  reddish  lustre;  the  remaining 
space  is  tilled  up  by  minute  granules.  The  one  of  these  mi- 
nute bodies  api)ears  in  the  form  of  a  vesicle  of  about  y-^o  mm. 
in  diameter ;  it  is  also  bordered  by  a  double  contour,  and,  con- 
taining a  dark  granule  in  its  centre,  is  especially  distinguished 
by  its  bright  and  reddish  lustre.  The  other  minute  body  is 
somewhat  smaller,  and  sometimes  absent.  Very  frequently 
several  nucleoli  are  found  in  the  nuclei  of  the  larger  ganglionic 
bodies ;  these,  however,  contain  no  vesicles,  but  are  only  filled 
up  with  minute  granules.  The  form  of  the  nucleus  seems  to 
be  in  accordance  with  the  jiarticular  form  of  the  ganglionic 
body,  which,  in  its  turn,  is  determined  by  the  number  of  the 
processes,  and  by  the  direction  in  which  they  approach  the 
nucleus.  Thus,  in  those  large,  more  or  less  round,  ganglionic 
cells,  the  nucleus  also  presents  a  round  form ;  while  in  others 
of  an  oblong  shape,  the  nucleus  assumes  an  oval  or  oblong  form. 
In  the  larger  ganglionic  bodies  of  the  cortical  layer  of  the  cer- 
ebrum, being  somewhat  pyramidal  in  shape,  the  nucleus,  though 
mostly  oval,  nevertheless  presents  in  many  cases  also  a  pyra- 
midal form.  It  seems,  therefore,  that  the  form  of  the  nucleus 
is  to  a  certain  extent  determined  by  the  course  of  the  fibrillfB 
embracing  it. 

All  ganglionic  bodies  of  the  cerebro-spinal  axis  are  con- 
structed in  the  manner  described  above.  Even  in  the  smaller 
kind,  met  with  in  the  upper  strata  of  the  cortical  layer  of  the 
brain,  the  individual  librillse  of  their  processes  may  be  distin- 
guished. In  many  ganglionic  bodies  the  course  of  the  fibrillaB 
over  the  body  is  hidden  by  the  accumulation  of  pigment  gran- 
ules, usually  found  near  the  origin  of  the  largest  process  ;  but, 
even  in  these  instances,  it  may  be  detected  upon  tliat  portion 
of  the  body  which  is  free  from  granules. 
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The  laro-er  o-anorlionic  bodies  are  invested  hv  a  delicate 
sheath,  extending-  over  the  processes,  and  ])eing,  moreover, 
continuous  Avith  the  sheatli  of  the  axis  cylinders.  Upon  the 
body  of  the  ganglionic  cell,  the  sheath  is  not  easily  demon- 
strated, for  the  reason,  as  1  suppose,  that  it  is  closely  united, 
or  even  fused  with  the  inter-tibrillous  substance  :  but  upon  the 
processes  it  can  be  seen  :  in  many  iustances  it  manifests,  upon 
the  larger  processes,  its  presence  bv  a  nuuiber  of  minute 
spindle-shaped  nuclei,  which  it  contains. 

Before  dismissing  the  ganglionic  bodies  of  the  cerebro- 
sj)inal  axis.  I  shall  have  to  make  a  few  remarks  upon  the  prob- 
able destination  of  the  subordinate  branches  arising  from  the 
division  of  the  processes,  to  which  I  have  already  alluded,  on 
another  occasion,  some  years  ago.  Since  the  discovery  of  the 
so-called  axis  cylinder  process  by  Deiters,  the  idea  has  been 
prevailing  that  this  process,  Avitliuut  underguing  any  division, 
represented  an  axis  cylinder  from  the  beginning,  which,  not 
far  from  its  origin,  would  be  surrounded  by  a  nerve  medulla 
and  a  tubular  membrane,  and  thus  ti'unsformed  intu  a  dark- 
bordered  fibre,  was  to  leave  the  grey  matter  of  the  spinal 
marrow,  and  join  the  anterior  roots  of  the  spinal  nerves.  All 
nerve  fibres,  forming  these  roots  of  the  spinal  nerves,  there- 
fore, would  receive  their  axis  cylinders  from  this  source.  It  is 
true,  that  from  a  number  of  the  larger  ganglionic  bodies,  one 
or  two  processes,  with  a  diameter  about  equal  to  that  of  the 
axis  cylinder  of  a  large,  double  contour  nerve  fibre,  are  ob- 
served to  arise  ;  but  whether  the  axis  cylinders  of  all  the  fibres 
of  the  spinal  nerves  are  derived  from  this  source  only,  is  by 
no  means  an  established  fact.  As  far  as  my  own  experience 
goes,  I  must  confess,  that  in  the  numerous  preparations  which 
I  have  made  and  examined.  I  have  never  been  so  fortunate  as 
to  behold  the  transformation  of  this  axis  cylinder  process  into 
a  double  contour  nerve  fibre,  as  close  to  its  origin  as  I  have 
seen  it  represented  on  the  paper.  I  always  found  the  process 
torn.  Nevertheless.  T  would  not  contest  the  possibility  of 
such  an  occurrence.  Whether  the  axis  cylinders  of  all  lai'ge 
7ierve  fibres  are  derived  from  tliis  source,  is  a  question  which 
must  be  negatively  answered,  as  I  have,  in  sevei'al  instances, 
observed  large  axis  cylinders  arising  from  the  larger  processes, 
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and  have  traced  them  to  a  considerable  distance.  In  one  in- 
stance, I  observed  three  axis  cylinders  from  3^^  to  -^  mm. 
in  diameter,  arising  from  one  of  the  larger  processes,  one  of 
which  attained  a  length  of  more  than  I  mm.  before  it  was 
torn.  As  regards  the  smaller  axis  cylinders,  I  iiave  observed 
some  of  ^^Q  mm.  in  attaining  a  length  of  nearly  one  milli- 
metre ;  and  others  of  only  ^^-^  mm.  diameter,  attaining  a 
length  of  from  -]  to  \  mm.  Those  naked  axis  cylinders  which 
are  met  with  in  every  fragment  of  grey  matter  of  the  anterior 
horns,  when  prepared  by  a  weak  solution  of  chromic  acid,  or 
of  its  salts,  and  carefully  dissected  by  means  of  line  needles,  are 
undoubtedly  identical  with  those  arising  from  the  divisions 
and  subdivisions  of  the  larger  and  smaller  processes  of  the 
ganglionic  body  ;  and  if  in  reality — with  the  exception  of  the 
so-called  axis  cylinder  processes — none  of  them,  after  their 
transformation  into  a  double  contour  nerve  tibre,  contributes 
to  the  formation  of  the  anterior  spinal  roots,  it  is  more  than 
probable  that  the  majority  enter  the  anterior  and  lateral  white 
coluinns.  From  the  examinations  which  I  have  thus  far  made 
in  regard  to  the  particular  direction  of  the  various  processes 
of  the  ganglioiiic  bodies  of  the  anterior  horns,  on  thin,  very 
transparent,  transverse  and  longitudinal  sections  of  spinal  mar- 
row, it  seems  that  the  individual  processes  do  not  point  in  a 
particular  direction.  Accc»rdingly,  I  have  seen  the  largest 
process,  which  cannot  be  easily  mistaken,  pointing  in  one  in- 
stance, in  tiie  one,  and  in  another  instance,  in  the  other  direc- 
tion. The  same  I  have  found  with  the  axis  cylinder  process. 
As  the  axis  cylinders  arising  from  the  processes  do  not  pur- 
sue a  straight  course,  but,  on  the  contrary,  describe  greater 
or  smaller  curves,  before  leaving  the  grey  matter,  it  becomes 
almost  impossible  to  determine  their  destination  by  the  direc- 
tion in  which  their  parent  process  points. 

As  regards  the  termination  of  the  finest  subdivisions  of  the 
processes  in  the  grey  matter  itself,  I  have  spared  neither 
trouble  nor  pains  to  come  to  some  definite  conclusion.  Some 
years  ago,  in  my  first  communication  to  the  American  Neuro- 
logical Association  upon  the  structure  of  the  nervous  tissues, 
1  stated  in  regard  to  this  subject  that  I  had  never  been  able  to 
discover   the   existence   of  a   minnte  nervous  net-work  in  th? 
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grey  matter  of  tlie  spinal  marrow  in  which  the  finest  sub- 
divisions of  the  processes  were  supposed  to  terminate,  and 
from  which,  moreover,  nerve  fibres  were  to  arise,  such  as 
described  by  Gerlach.  At  tlie  same  time,  I  also  stated  that 
from  a  physiological  point  of  view  I  had  presumed  the  exist- 
ence of  this  net-work  ;  and  as  my  examinations  had  been  made 
on  specimens  hardened  in  a  chromic  acid  solution  and  un- 
colored,  I  promised  to  repeat  these  examinations  on  speci- 
mens prepared  by  Gerlach's  own  method,  at  a  futnre  day. 
As  besides  Gerlach,  other  histologists  have  professed  to  have 
seen  this  net-work,  and,  as  furthermore,  its  existence  or  non- 
existence has  some  important  bearing  upon  the  particular 
mode  in  wdiicli  the  spinal  marrow  operates,  I  sliall  not  hesi- 
tate to  give  a  minute  account  of  the  examinations  which  I  have 
since  made. 

In  the  iatter  part  of  August,  1S77,  after  having  made  the 
preliminary  arrangements  with  a  butcher  in  this  city,  1  drove 
to  his  yard  in  the  evening,  near  sundown,  when  he  was  ready 
to  kill  his  calves,  carrying  with  me  not  only  a  solution  of 
bichromate  of  ammonia,  strictly  prepared  after  Gerlach's 
formula,  but  also  a  similar  solution  of  bichromate  of  potassa. 
The  calf  was  killed  and  the  spinal  marrow  removed  without 
injury  by  the  butcher,  with  the  help  of  his  sharp  hatching 
knife,  as  neatly  as  and  more  rapidly  than  I  could  do  it  myself. 
I  quickly  removed  the  pia  mater  from  the  cervical  enlarge- 
ment of  the  still  warm  cord,  and  with  my  section  knife, 
almost  sharper  than  a  razor,  made  a  number  of  longitudinal 
sections  of  the  anterior  horns,  which  were  immediately  put  in 
the  above-mentioned  solutions.  On  my  returning  home  soon 
after  they  were  put  in  a  cool  place,  where  they  remained  for 
two  days ;  after  which  time  they  were  transferred  to  the  solu- 
tion of  carmine.  Twenty-four  hours  after  this  time  I  com- 
menced my  examinations,  which,  in  order  to  observe  the 
gradual  changes  which  might  be  caused  by  the  ammoniacal 
solution  of  carmine  upon  the  tissues,  were  repeated  during 
five  days.  These  examinations  throughout  were  made  in  the 
most  exact  and  careful  manner.  I  am  accustomed  to  work 
with  needles,  the  points  of  which,  about  four  millimetres  in 
length,  are  very  slender  and   bent  at  an  angle   of  45°.     The 
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very  point,  which  I  finish  myself  upon  a  hone,  is  examined 
during  this  process  with  a  strong  loupe,  and  I  do  not  consider 
it  in  order  until  it  takes  a  liold  upon  the  skin  of  the  finger 
with  the  slightest  touch.  It  is  of  great  importance  in  these 
minute  dissections  that  the  very  point  of  the  needle  should  he 
as  slender  and  sharp  as  it  can  possil)ly  be  made,  in  order  to 
penetrate  between  the  delicate  elements  of  the  nervous  tissue, 
which  by  the  pressure  of  a  dull  point  would  be  torn  and 
destroyed.  In  dissecting  the  nervous  matter  with  the  view 
of  isolating  the  ganglionic  bodies  with  their  processes,  the 
tissues  should,  by  the  most  delicate  manipulation  of  the  points 
of  the  needles,  be  loosened,  avoiding  at  the  same  time  all 
tearing,  and  also  too  great  a  pressure  of  tlie  points  upon  the 
glass  slide.  As  I  always  observ^e  these  rules  in  my  labors,  1 
obtained  from  the  tissues  prepared  by  Gerlach's  method 
some  of  the  most  beautiful  preparations  of  isolated  ganglionic 
bodies  I  have  ever  made.  Fig.  2  is  a  true  copy  of  one  of 
these  bodies.  As  will  be  observed  in  this  drawing,  some  of  the 
processes  have  been  torn  at  a  certain  distance  from  their  origin, 
while  others  have  been  successfully  separated  from  the  sur- 
rounding nervous  elements,  without  injury,  down  to  their 
finest  ramifications.  As  regards  their  coloring,  it  is  worthy  ot 
note  that  it  becomes  fainter  with  the  decrease  of  the  diameter 
of  the  ramifications.  Thus,  while  the  nucleus  is  colored  most 
intensely,  and  the  ganglionic  body  with  its  larger  processes 
presents  the  brilliant  color  of  the  carmine,  tlie  subordinate 
branches  become  fainter  in  color  in  proportion  to  their  decrease 
in  diameter,  until  the  finest  ramifications  appear  only  colored 
pink.  This  difierence  in  color,  however,  is  only  apparent, 
and  is  not  owing  to  a  greater  power  of  absorption  which  the 
larger  processes  possess  in  preference  to  the  smaller.  On  the 
contrary,  it  only  depends  on  the  mass  of  the  fibrilUe .  The 
greater  the  mass  of  the  fibrillse  the  more,  with  the  exception 
of  the  red  ray,  are  they  able  to  absorb  the  other  rays  of  liglit. 
Thus,  in  cases  where  a  portion  of  the  sheath  of  a  process  has 
been  torn  away,  and  the  individual  fibrilla?,  of  which  the  process 
is  composed,  se])arated,  as  is  seen  in  Fig.  4,  it  will  be  found  that 
while  the  uninjured  portion  of  the  process  presents  the  perfect 
color  of  the  carmine,  the  isolated  fibrilla'  appear  only  pink. 
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Besides  these  finest  ramifications  still  in  union  with  their 
parent  processes,  a  number  of  others  were  met  with  in  every 
preparation  made ;  but,  as  regards  the  fine  net-work  in  which 
thej^  are  said  to  terminate,  no  trace  of  it  could  be  found.  The 
same  results  I  found  in  examining  new  preparations  which  I 
successively  made  for  five  days.  The  only  difference  observed 
was  a  deeper  coloring  of  the  whole  mass,  owing  to  the  exten- 
sion of  the  coloring  matter  into  the  interstices  of  the  granular 
substance  and  the  neuroglia.  The  results,  therefore,  which  I 
obtained  from  these  examinations  made  on  specimens  of  grey 
matter  of  the  spinal  marrow,  conscientiously  prepared  after 
Gerlach's  own  formula,  were  the  same  as  I  obtained  from  my 
examinations  of  uncolored  chromic  acid  preparations  a  num- 
ber of  years  ago.  And  as  the  preparations  under  discussion 
were  made  with  the  greatest  care  and  accuracy,  and  examined 
Avith  superior  objectives,  made  by  Mr.  Tolles,  I  feel  conscien- 
tio.usly  bound  to  deny  the  existence  of  a  fine  nervous  net- 
work in  the  grey  matter  of  the  spinal  marrow,  such  as  Ger- 
lach  has  described,  in  which  the  finest  ramifications  of  the 
processes  of  the  ganglionic  bodies  terminate,  and  from  which 
nerve  fibres  arise. 

Nevertheless,  there  exists  a  net-work  in  the  grey  matter  ot 
the  spinal  marrow,  but  only  in  appearance.  It  is  that  repre- 
senting the  delicate  connective  tissue,  pervading  throughout 
the  substance  of  the  cerebro-spinal  axis,  the  neuroglia  ;  it  is 
the  same  apparent  net-work  wliich  has  repeatedly  deceived  me 
when  I  was  searching  for  a  true  nervous  net-work.  The  very 
fine  fibrilli^e  of  the  neuroglia,  decussating  with  each  other,  pre- 
sent, indeed,  the  appearance  of  a  delicate  net-work  with 
rhomboidal  or  irregularly  shaped  meshes  when  examined  in  a 
section  or  fragment  of  grey  matter.  This  apparent  net-work, 
however,  becomes  unraveled  as  soon  as  the  fragment  is  care- 
fully dissected  into  its  component  anatomical  elements,  as 
above  described.  The  fibrillse  of  the  neuroglia  will  then 
appear  of  a  quite  considerable  length,  showing  that  they  never 
formed  part  of  a  net-work  of  fine  regular  meshes.  The 
appearance  of  the  neuroglia  in  the  form  of  a  net-work  with 
meshes  of  a  rhomboidal  or  otherwise  irregular  form,  caused 
by  the  decussation  of  its  fibrillse,  is  sometimes   very  striking. 
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and  may  deceive.  1  would,  therefore,  not  entirely  deny  its 
reticular  character,  as  it  is  possible  that  it  really  represents  a 
delicate  net-work  of  line  elastic  tissue  fibrils  with  large  meshes. 
That  the  neuroglia  belongs  to  this  class  of  connective  tissue, 
is  rendered  more  probable  by  its  immunity  from  the  action  of 
acetic  acid.  As  Gerlach's  drawing  of  his  net-work  in 
Strieker's  Handhueh  der  Geioehelehi'e,  etc.,  resembles  in  some 
measure  the  apparent  net-work  of  the  neuroglia,  I  am  inclined 
to  think  that  he  mistook  the  latter  for  the  former,  an  error 
which  I  was  very  near  committing  myself,  as  stated  before. 
The  fine  fibrillin  of  the  neuroglia  may  be  easily  distinguished 
by  their  remaining  uncolored.  They  present  a  colored  ap- 
peai'ance  only  when  entangled  in  the  granular  substance,  but 
whenever  they  are  examined  isolated  they  at  once  appear  un- 
colored, for  they  do  not  absorb  the  coloring  matter. 

If,  then,  the  ultimate  ramifications  of  the  processes  in  ques- 
tion do  not  terminate  in  a  fine  nervous  net-work,  the  question 
remains  to  be  answered — in  what  manner  do  they  terminate, 
and,  at  the  same  time,  establish  a  communication  between  the 
ganglionic  bodies  in  the  grey  matter  '(  I  have  suggested  once 
before  that  most  probably  a  communication  may  exist  in  the 
form  of  anastomoses,  or,  in  other  words,  of  a  net-work  of 
large  and  irregular  meshes.  Though  I  cannot  adduce  suffi- 
cient evidence  to  support  this  suggestion,  I  have,  nevertheless, 
met  with  fragments  of  anastomosing  fibrillse  in  a  few  instances, 
such  as  are  represented  in  Fig.  5.  The  fibrillfe  forming  the 
anastomosis  were  exceedingly  fine,  about  from  ^i^  to  ^i^  mm. 
in  diameter;  they  appear  uncolored,  and  a  number  of  fine 
granules  were  observed  to  adhere  to  them.  There  is  no  doubt 
but  that  they  represented  either  portions  of  the  neuroglia  or 
portions  of  anastomosing  nervous  fibrillse.  To  which  order  of 
fibrillae  they  really  did  belong,  farther  investigations  will  decide. 

In  the  foregoing  pages  I  have  endeavored  to  show  that  the 
ganglionic  bodies  consist  of  a  number  of  fibrillar  embracing  a 
nucleus  ;  in  other  words,  that  they  represent  a  plexus  formed 
by  a  greater  or  smaller  number  of  fine,  granular,  nervous 
fibrillpB  around  a  pre-existing  nucleus  of  a  complex  nature. 
As  there  exists  no  direct  connection  between  the  fibrillar  and 
the    nucleus,    they    represent    two    distinct    anatomical  and. 
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probably  also,  physiological  elements  of  the  ganglionic  body. 
And  this  seems  to  be  the  rule  throughout  the  whole  nervous 
apparatus  without  regard  to  the  mutual  arrangement  of  the 
fibrillge  themselves  ;  that  is,  wliether  thej-  simply  pass  over  the 
nucleus  \vhile  lying  parallel  to  each  other,  or  whether  they 
embrace  this  body  in  the  form  of  a  plexus,  or  even  whether 
they  surround  it  in  the  form  of  a  net-work.  In  all  cases  we 
meet  with  fibrillge  surrounding  a  nucleus,  and  in  order  to 
show  that  this  is  a  rule  in  the  construction  of  ganglionic  bodies, 
I  shall  now  describe  the  manner  in  which  these  bodies  are 
formed  in  the  cerebrospinal  axis  of  a  certain  animal  belong- 
ing to  the  lower  orders  of  vertebrata,  and  already  known  for 
the  enormous  size  of  its  colored  blood  corpuscles  and  other 
peculiarities  in  its  organism.  I  refer  to  the  Amphiuma 
tridactylum,  vulgarly  called  "  congo  eel"  or  "  congo  snake" 
by  the  people  of  New  Orleans  and  vicinity.  Several  years 
ago,  in  a  foot-note  to  my  paper  "  On  the  Construction  of  the 
Dark-Bordered  Nerve  Fibre,"  I  very  briefly  alluded  to  the 
construction  of  the  ganglionic  bodies  of  the  spinal  marrow  of 
this  animal,  stating  that  they  consisted  only  of  a  large  nucleus 
over  which  a  few  single  fibrillse  passed  to  form  a  process  or 
axis  cylinder.  The  examinations  upon  which  this  statement 
was  based,  had  been  made  only  in  a  superficial  manner  after 
the  paper  was  already  written,  and  on  specimens  of  spinal 
marrow  which  had  been  lying  in  a  solution  of  chromic  acid 
for  some  time.  Since  that  time  I  have  examined  the  subject 
more  thoroughly,  and  have  been  surprised  by  the  simplicity  of 
construction  of  the  ganglionic  elements  in  this  animal.  T 
shall  begin  with  those  of  the  spinal  marrow. 

In  the  Amphiuma  tridactylum,  the  ganglionic  bodies  of  the 
spinal  marrow  consist  of  large  nuclei,  surrounded  by  a  net- 
work of  short  granular  fibrilhv.  These  nuclei  appear  to  consist 
of  a  dense  protoplasm,  of  considerable  refractive  power,  which 
in  most  instances  interferes  with  the  examination  of  the  nu- 
cleolus within.  In  the  fresh  nucleus,  therefore,  the  nucleolus 
is  not  often  seen,  unless  by  the  action  of  acetic  acid.  The  nu- 
cleus (Fig.  6,  a)  presents  a  hom.ogeneous,  slightly  greenish 
appearance,  and  is  bordered  by  a  clear  double  contour.  The 
nucleolus    also    shows    a    douljle    contour,    and  one    or   two 
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isinall  granules  within  its  centre ;  its  diameter  measures 
about  yL  mm.  The  net-work  closely  surrounds  the  nucleus, 
and  its  meshes,  together  with  the  granular  nature  of  its  com- 
ponent fibi'illa?,  can  be  distinctly  recognized  in  the  fresh  speci- 
men. From  tlie  net-work  a  few  tibrillse  are  seen  to  arise, 
which,  by  converging  toward  each  other,  form  a  small  axis 
cylinder  process  (Fig.  6,  h).  Some  other  librillas,  also,  arising 
from  the  net- work,  pass  to  neighboring  ganglionic  bodies  (Figs. 
7  and  9). 

The  form  and  size  of  the  ganglionic  bodies,  as  may  be  in- 
ferred from  the  description  of  the  construction  just  given, 
depend  upon  the  form  and  size  of  the  nucleus,  which  differs 
very  much  in  different  parts  of  the  spinal  marrow.  In  exam- 
ining a  transverse  section  of  the  spinal  marrow  of  the  am- 
phiuma,  it  will  be  found  that  tlie  distribution  of  its  ganglionic 
bodies  deviates  to  a  certain  extent  from  that  usually  observed 
in  the  higher  vertebrata.  AVhile  in  the  grey  matter  of  the 
spinal  marrow  of  mammalia,  the  ganglionic  bodies,  especially 
those  of  the  anterior  horns,  are  mostly  arranged  in  groups, 
and  confined  to  the  grey  matter,  they  form,  in  the  am- 
phiuma,  not  only  the  greater  part  of  the  whole  grey  matter, 
but  are  found  singly  distributed  throughout  the  white  col- 
umns. In  the  grey  matter,  they  are  crowded  around  the 
central  canal  (Fig.  13),  forming  a  ganglionic  zone  of  considera- 
ble breadth,  from  which  they  extend  to  form  the  anterior  and 
posterior  horns.  The  ganglionic  zone  or  ring  around  the 
central  canal  is  particularly  formed  by  the  smaller  bodies,  of 
a  more  or  less  roundish  form  (Fig.  9),  measuring  from  J^  to 
-J^  mm.  diameter.  Extending  from  this  zone  into  the  anter- 
ior and  posterior  horns,  the  ganglionic  bodies  inci'easing  in  size, 
assume  a  more  oblong  form,  and  are  placed  in  such  a  manner 
that  their  long  axis  is  more  or  less  parallel  witli  the  radius  of  the 
section  of  spinal  marrow.  Thus,  the  largest  ganglionic  bodies 
(Fig.  13)  are  found  at  the  periphery  of  the  grey  matter,  extend- 
ing into  the  white  columns.  This  arrangement,  however,  is 
only  a  general  one,  for  there  are  many  exceptions  met  with, 
in  which  smaller  ganglionic  bodies  are  placed  near  the  peri- 
phery, or,  also,  in  the  white  columns.  The  long  diameter  of 
the  oblong  ganglionic  bodies  ranges  from  jL  to  ^^  mm. 
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The  ganglionic  bodies  forming  the  zone  around  the  central 
canal,  are  mostly  of  the  smaller  kind.  The)'  are  placed  close 
to  each  other,  and,  as  it  appears,  communicate  by  means  of 
the  fibrillar  network  surrounding  the  nuclei.  From  the  net- 
work of  a  number  of  tliese  bodies,  a  process  consisting  of  only 
one  fibril  is  seen  to  arise.  Whether  this  process  passes  at 
once  to  the  periphery  of  the  grey  matter,  to  contribute  to  the 
direct  formation  of  axis  cylinders,  I  cannot  say ;  but  it  is  cer- 
tain that  filaments  arising  from  the  net-work  of  the  individual 
ijanglionic  bodies  anastomose  with  each  other,  as  seen  in  Fio-. 
9  ;  and,  also,  that  from  these  anastomoses,  independent  nervous 
tibrillse  arise,  which,  during  their  course  to  the  periphery, 
join,  in  order  to  form  axis  cylinders.  From  the  net-work  of 
the  larger  ganglionic  bodies,  distinct  processes,  consisting  of 
two  or  three  fibrillse,  are  seen  to  arise  (Figs.  10  and  11). 
These  processes,  the  course  of  which  I  have  been  able  to  trace 
to  a  considerable  distance,  and  in  a  direct  line  toward  the 
white  columns,  represent  distinct  axis  cylinders.  From  the 
largest  ganglionic  bodies,  met  with  at  the  periphery  of  the 
grey  matter,  especially  in  the  anterioi"  horns,  processes  of  con- 
siderable size  are  seen  to  arise.  The  tibrillc"e  of  these  processes, 
however,  are  not  all  derived  from  the  net-work  of  the  body 
from  which  the  process  apparently  arises ;  but,  on  the  contrarj^, 
the  process  is  formed  by  additional  processes,  or  axis  cylinders, 
coming  from  other  parts,  and  surrounding  the  ganglionic  body 
in  question,  before  joining  its  process,  as  seen  in  Fig.  11.  In 
these  instances,  the  fibrillse  appear  to  be  imbedded  into  an 
inter-fibrillous  substance,  which  connects  even  a  number  of 
these  lai'ger  bodies  into  one  general  mass.  Considerable  por- 
tions of  this  inter-fibrillous  substance  are  frequently  found 
adhering  to  the  larger  ganglionic  bodies. 

The  delicate  net-work  surrounding  the  nuclei  consists,  as 
already  stated,  of  very  fine  fibrillae.  In.  the  fresh  specimens, 
especially,  the  individual  granules,  of  which  these  fibrilhe 
are  originally  formed,  can  be  distinctly  seen.  The  meshes 
formed  by  these  short  and  granular  fibrillne  are  of  an  irregular 
polygonal  form.  In  accordance  with  tlie  form  of  the  nucleus, 
which  they  surround,  they  appear  either  more  round  or 
oblong.      In  many  instances,  small,  dark  looking  granules  are 
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observed  at  the  angles  of  the  meshes.  Besides  the  communi- 
cation formed  between  the  net-works  of  neighboring  ganglionic 
bodies  by  those  anastomosing  filaments  already  described  (Fig, 
9),  the  neighboring  net-works  seem  to  be  furthermore  con- 
nected by  their  meshes.  Thus,  in  dissected  preparations,  a 
number  of  ganglionic  bodies  are  met  with,  upon  which  the 
net-work  does  not  pass  to  the  very  margin,  because  here  it  has 
been  torn  from  the  net-work  of  the  neighboring  ganglionic 
body  by  the  manipulation  with  the  needles.  In  chromic  acid 
preparations,  this  phenomenon  is  especially  observed,  on 
account  of  the  remaining  portion  of  the  net-work  contracting 
by  the  action  of  the  acid.  For  this  reason,  the  specimen 
should  not  have  remained  too  long  in  such  a  solution.  The 
best  preparations  are  obtained  by  putting  the  spinal  marrow, 
directly  after  its  removal  from  the  animal,  into  a  very  weak 
solution  of  bichromate  of  potassa,  in  which  it  is  left  for 
twenty -four,  or  even  forty-eight  hours,  and  then  transferred 
to  the  carmine  solution.  Being  prepared  in  this  manner, 
small  portions  of  grey  matter,  distinguished  by  a  more  intense 
coloring,  are  dissected  by  means  of  tine  needles.  If  the 
preparation  remains  longer  in  the  solution,  the  net-work 
becomes  too  hard,  causing  the  breaking  of  the  communicating 
tibrillas.  I  have  succeeded  in  making  thin  sections  of  spinal 
marrow  sufficiently  hardened  for  the  purpose,  which,  after 
being  colored,  were  mounted  in  a  solution  of  gum  dammar. 
The  highly  refractive  power  of  the  colored  nuclei,  however, 
interfering  with  the  rays  of  light  proceeding  from  the  net-work, 
deprives  these  preparations  of  their  usefulness.  For  this 
reason,  glycerine  has  proved  to  be  the  best  medium  for  the 
study  of  the  more  intimate  relations  of  the  nervous  elements 
concerned. 

The  arrangement  of  the  nervous  elements  in  the  cerebrum 
of  the  Amphiuma  is  still  more  striking  than  the  one  in  the 
spinal  marrow  just  described.  The  whole  nervous  snbstance 
here  seems  to  consist  of  a  continuous  net-work,  with  small  regu- 
larly formed  meshes  in  which  the  nuclei  are  litei'ally  imbedded. 
From  the  delicate  meshes  of  this  net-work,  especially  in  the 
vicinity  of  the  nuclei,  larger  meshes,  consisting  of  coarser 
fibrillar,  are  arising  to  give  origin  to  those  fibrilla?  forming 
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the  axis  cylinders  of  the  nerve  fibres  (Fig.  14).  The  nuclei 
are  in  every  respect  of  the  same  nature  as  those  in  the  spinal 
marrow,  already  described,  with  the  exception  of  their  form, 
which  is  more  or  less  round.  In  thin  transverse  vertical  sec- 
tions of  the  cerebrum,  large  accumulations  of  nuclei  are  ob- 
served to  form  the  surface  of  the  ventricles.  They  appear  to 
represent  the  larger  cerebral  ganglia,  the  corpora  striata 
thalami  optici,  etc.,  and  it  is  especially  in  the  vicinity  of  these 
masses  that  the  greater  portion  of  axis  cylinder  fibrilla?  are 
seen  to  arise.  Properly  speaking,  there  is  no  distinct  gangli- 
onic cortical  layer  of  the  cerebrum,  for  the  nuclei  representing 
this  layer  are  comparatively  few  in  number,  and  singly  scat- 
tered throughout  the  general  net-work,  without  any  apparent 
system  or  order. 

The  arrangement  of  the  nervous  anatomical  elements  in  the 
cerebro-spinal  axis  of  the  Amphiuma,  being  more  simple  in 
form  than  in  animals  of  a  higher  order,  shows  again  most  dis- 
tinctly the  individuality  of  the  fibrillar  or  conducting  element, 
opposite  the  nuclei.  Before  drawing  any  general  conclusions, 
however,  from  the  facts  presented,  we  will  take  a  glance  at 
the  structure  of  the  ganglionic  bodies  met  with  in  the  ganglia 
of  a  still  inferior  order  of  animals,  namely,  the  insects. 

The  ganglionic  bodies  found  in  the  ganglia,  representing 
the  nervous  centres  of  insects  (Figs.  15  and  16),  apparently 
consist  of  a  mass  of  granular  protoplasm,  inclosing  a  large 
clear  nucleus  of  about  J-^  mm.  Iti  diameter.  This  nucleus, 
the  vesicular  nature  of  which  is  indicated  by  a  fine  double 
contour,  contains  a  nucleolus  of  about  ^i^  mm.  in  diameter, 
which,  however,  is  composed  of  three  large  granules  of  a 
greenish  lustre,  apparently  closely  adhering  to  each  other  (Fig. 
15).  Whether  the  granules  of  the  protoplasmic  mass  sur- 
rounding the  nucleus  are  regularly  arranged  in  fibrillar  rows, 
cannot  be  asserted ;  but  it  is  certain,  that  from  this  mass  a 
great  nninber  of  fine  short  fibrillse  arise,  which,  to  some  extent, 
anastomose  with  each  other.  From  these  anastomoses  a  con- 
siderable number  of  long  delicate  fibrillsfi  arise,  by  the  junc- 
tion of  which  a  large  process  is  formed.  The  anastomosing 
filaments  themselves  extend  to  neighboring  ganglionic  bodies, 
gtablishing  a  mutual   communication  of  a  number  of  these 
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bodies,  forming  a  group.  The  large  processes  arising  from 
these  ganglionic  bodies  join  to  form  the  large  nervous  trunks 
which  leave  the  ganglion. 

The  arrangement  of  the  nervous  elements  in  the  insect, 
resembles  in  tj^pe,  as  we  see,  that  in  the  nervous  system  of  the 
Amphiuma,  above  described.  In  both  instances,  the  commu- 
nication existing  between  the  individual  ganglionic  bodies  is 
more  direct  and  extensive  than  in  animals  of  a  higher  order. 
In  accordance  with  this  arrangement  the  impression  made  bj 
peripheral  stimuli  upon  these  centres,  as  well  as  the  nervous 
energy  emanating  from  them,  must  be  more  diffused;  the  sup- 
ply of  energy  to  the  v^arious  organs  of  these  animals,  therefore, 
cannot  be  as  nicely  distributed  as  in  animals  of  a  higher  orga- 
nization, in  which  the  nervous  elements  are  differentiated  from 
each  other  to  a  greater  extent. 

The  conclusions  which  may  be,  finally,  drawn  from  the 
facts  presented  in  the  preceding  pages  are,  that  all  gangli- 
onic bodies  or  ganglionic  cells,  are  composed  of  two  elements, 
anatomically  and  functionally  distinct  from  each  other.  The 
one  which  is  represented  by  fine  nervous  fibrillae,  undoubtedly 
serves  to  conduct  nervous  energy,  liberated  by  stimuli  applied 
at  the  peripheral  surface,  or  emanating  from  a  centre.  The 
function  of  the  other  element,  represented  by  a  vesicle  of  a 
complex  nature,  the  nucleus,  is  more  difficult  to  determine ; 
but  is  probably  related  to  the  liberation  of  potential  energy 
residing  in  it.  In  supposing  that  the  energy  liberated  by  a 
stimulus  upon  the  sentient  surface  may  be,  without  passing 
through  a  nerve  centre,  directly  transmitted  through  the  ner- 
vous tibrilli?e  to  a  muscle  or  a  gland,  it  might  be  expected  that 
a  contraction  of  the  muscle  or  a  flow  of  secretion  from  the 
gland  was  to  take  place,  provided  the  stimulus  were  suffi- 
cientlj^  intense  for  the  purpose.  And  though  such  an  occurrence 
may  appear  improbable,  it  is  not  proved  that  in  some  instances 
nervous  action  may  not  take  place  in  this  manner;  for,  as  we 
have  seen,  a  number  of  fibrill^  arriving  from  the  ganglionic 
cell  through  one  process,  leave  b}'  way  of  another  neighboring 
one,  without  having  ever  approached  the  nucleus  occupying 
the  centre  of  the  whole.  The  greater  portion  of  the  fibrillae 
passes,  nevertlieless,  close  to  the  nucleus,  or  even  comes  into 
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actual  contact  witli  it.  The  inference,  now,  wliich  may  be 
drawn  from  the  relative  positions  of  the  fibrillte  and  nuc- 
leus, is  that  the  nervous  stimulus,  traveling  along  the  former, 
becomes  increased  in  strength  by  an  additional  amount  of  lib- 
erated potential  energy,  residing  in  the  latter.  Tliis  hypoth- 
esis is  not  altogether  bare  of  foundation,  when  the  complex 
constitution  of  the  nucleus  is  taken  into  account.  The  interior 
of  the  nucleus  is,  besides  containing  the  nucleolus,  closely 
packed  with  minute  granules,  and  the  nucleolus,  also  of  a 
vesicular  nature,  is  not  only  similarl^^  filled  with  granules,  but 
moreover  contains  one  or  two  bodies  of  an  ambiguous  nature, 
which  manifest  by  their  unusual  reddish  lustre,  a  considerable 
pow'er  of  refraction.  The  presence  of  these  bodies  in  the 
interior  of  a  nucleolus,  without  regard  to  their  nature,  is  very 
unusual ;  so  much  the  more  as  one  of  them  contains,  even,  a 
dark  granule  in  its  centre.  Thus,  passing  from  the  outer  sur- 
face of  the  nucleus  toward  its  centre,  we  successively  meet,  in 
the  first  place,  with  the  membrane  of  the  nucleus  and  the  gran- 
ules in  its  interior  ;  next,  with  the  membrane  and  granules  of 
the  nucleolus ;  then,  with  the  vesicles  or  vacuoles  in  the  inter- 
ior of  the  latter,  and,  lastly,  with  the  dark  granule  in  the  centre 
of  one  'of  the  vacuoles.  It  seems  obvious  that  nature  should 
have  assigned  a  particular  function  to  a  body  of  a  constitution 
as  complicated  as  that  of  the  so-called  "  nucleus  of  the  gan- 
glion cell ;"  and  I  cannot  forbear  to  point  again  to  the  fact, 
that  if  any  part  of  the  ganglionic  body,  or  ganglionic  cell, 
deserves  the  name  of  a  nervous  cell  at  all,  it  is  the  nucleus  5 
for  it  alone  represents  an  organic  cell  in  the  true  sense  of  the 
word.  Though  we  know  nothing  of  the  material  interchanges 
going  on  between  the  different  morphological  constituents  of 
this  cell,  we  may  well  presume  tliat  its  function  is  related  to 
the  secretion,  or  in  other  words,  generation  of  nervous  energy. 
This  energy  may,  in  its  potential  form,  remain  stored  up  within 
its  particular  organism,  the  nervous  cell,  to  be  liberated  by  the 
nervous  stimuli  passing  along  the  nervous  fibrillte  surrounding 
it.  Thus,  the  ganglionic  bodies  must  be  looked  upon  asniinute 
depots  of  nervous  energy,  destined  to  impart  to  the  passing 
nervous  current  a  greater  intensity,  by  an  additional  amount 
of  potential  energy,  which  their  nuclei,  or  true  nerve  cells,  con- 
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tain,  and  which  is  liberated  by  the  stimuli  passing  along  the 
nervous  fibrillae.  The  whole  phenomenon  may  be  compared 
with  that  of  electric  induction. 

There  can  be  no  doubt  but  that  the  office  of  the  nuclei  of 
all  tissues  is  an  important  one.  I,  for  my  part,  have  always 
regarded  these  bodies  as  the  direct  descendants  of  the  cells, 
resulting  from  the  segmentation  of  the  egg,  and,  as  the  spe- 
cial organs  through  which  the  characters  and  peculiarities  of 
the  parent  are  transmitted  to  the  offspring;  and,  therefore,  I 
also  presume,  that  tlie  differentiation  of  the  tissues  during  the 
earlier  periods  of  embryonic  life,  and  the  preservation  of  their 
particular  form  and  character  in  extra-uterine  life,  depends 
upon  the  influence  exerted  upon  them  by  the  special  nuclei 
each  tissue  contains.  That  the  integrity  of  the  tissue  depends 
upon  the  integrity  of  its  nuclei,  is  a  pathological  fact.  To  cor- 
roborate this  \aew,  I  need  only  refer  to  the  degeneration  of 
the  minute  blood-vessels,  commencing  in  pathological  changes 
of  their  nuclei,  as  an  example.  And  it  is  for  this  reason  that  I 
venture  to  direct  the  attention  of  neurologists  to  the  condition 
of  the  nuclei  of  the  ganglionic  bodies  in  diseased  nervous  tis- 
sues, constantly  met  with  in  organic  diseases  of  the  nervous 
system. 

As  may  ho,  presumed  from  what  I  have  said  above,  I  con- 
sider the  ganglionic  body  as  an  organ  destined  for  the  gener- 
ation and  distribution  of  nervous  energy ;  but  incapable  of 
receiving  sentient  or  conscious  impressions.  It  is  obvious  that 
impressions  can  only  result  in  consciousness  in  those  nervous 
elements  which  represent  the  terminus  of  the  nervous  appara- 
tus, as  well  as  its  commencement  in  the  cortical  layer  of  the 
brain.  Though  a  large  number  of  ganglionic  bodies  is  dis- 
tributed throughout  this  layer,  they  cannot  be  looked  upon 
as  elements,  capable  of  receiving  the  manifold  sentient  impres- 
sions coming  from  the  periphery',  unless  the  nucleus  is  regarded 
as  the  particular  receiving  organ.  Such  a  supposition,  how- 
ever, is  not  logical  for  the  reason  that  the  nervous  fibrillas,  car- 
rying the  stimulus  to  the  centres,  do  not  terminate  in  the 
nucleus,  as  has  once  been  asserted  by  some  histologists,  but, 
on  the  contrarj',  pass  it  without  entering  into  any  anatomical 
communication  with   it,  and,  finally,  terminate  in   a  delicate 


22    Schmidt — Ganglionic  Bodies  of  Cerebro-Spinal  Axis. 

net-work  consisting  of  minute  meshes,  formed  by  minute 
granulous  fibrillse,  and  extending  throughout  the  whole  corti- 
cal layer.  The  interspaces  left  by  the  meshes  are  filled  up  by 
a  substance  consisting  of  minute  granules,  similar  in  charac- 
ter, or  even  perhaps  identical  w^ith  those  granules  of  which 
the  delicate  net-work  is  formed.  Looking  now  upon  the  sub- 
ject in  the  true  light,  it  will  appear  more  probable  that  the 
stimulus  coming  from  the  sentient  surface  of  the  periphery, 
after  being  increased  in  strength  by  an  additional  amount  of 
liberated  potential  energy  from  the  true  nervous  cell,  viz.:  the 
nucleus  of  the  ganglion  cell,  passes  along  the  nervous  fibrillse 
surrounding  this  body,  without  interruption,  and,  finally, 
arrives  in  the  terminal  nervous  net-work,  to  be,  in  proportion 
to  its  strength  or  intensity,  diffused  throughout  its  delicate 
meshes.  But,  as  the  granules  of  which  the  tibrillse  forming 
the  meshes  of  the  net-work  are  composed,  are  very  probably 
identical  with  those  representing  the  substance  filling  up  the 
meshes  of  the  net-work,  it  may  be  also  presumed  that  the  stimu- 
lus does  not  remain  confined  to  the  fibrillse  of  the  net-work, 
but,  moreover,  extends  to  the  granular  substance  itself.  Thus, 
the  delicate  fibrillous  net- work,  together  with  the  granular  sub- 
stance filling  up  its  meshes,  both  forming  the  greater  portion 
of  the  cortical  layer  of  the  brain,  would  represent  the  special 
element,  capable  of  transforming  impressions,  received  from 
the  sentient  periphery,  into  consciousness. 

In  support  of  this  view,  I  will  mention  only  one  of  the 
many  facts  which  may  be  adduced  in  proof  of  the  fallibilit}^ 
of  the  theory,  which  locates  consciousness  in  the  ganglionic 
cells  of  the  cortical  layer.  In  admitting  as  a  fact,  that  the 
image  of  external  objects  is  received  upon  the  retina  in  the 
same  manner  as  upon  the  glass  plate  in  the  camera  of  the 
photographer,  it  is,  in  order  that  this  retinal  image  may  be 
perceived  by  the  mind,  absolutely  necessary  that  the  impres- 
sions upon  the  retina  by  each  of  the  countless  rays  of  light, 
of  which  this  image,  in  its  various  colors  and  shades,  is  com- 
posed, should  be  carried  and  imprinted  upon  the  nervous  sub- 
stance of  the  cortical  layer.  And,  moreover,  the  mutual 
arrangement  of  the  impressions  thus  made  upon  the  cortical 
layer,  and  resulting  in  the   perception  of  the  image  by  the 
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mind,  sliould  exactly  correspond  to  the  mutual  arrangement 
of  the  rays  of  light  emanating  from  the  original  object. 
Such  an  exact  arrangement  of  the  impressions  upon  the  cor- 
tical layer,  however,  could  not  be  obtained,  if  the  ganglionic 
bodies  of  this  layer  were  the  only  receiving  organs  of  peri- 
pheral stimuli,  because  the  mutual  arrangement  of  these 
bodies  themselves  is  very  irregular.  It  is  true  that  they 
are,  to  a  certain  extent,  arranged  into  different  strata,  and  that 
they  differ  comparatively  in  size  and  form  in  each  stratum. 
Notwithstanding  the  size,  form  and  mutual  arrangement,  even 
in  each  individual  stratum,  is  too  irregular  to  receive  the 
impressions  made  by  the  mathematically  arranged  rays  of 
light  upon  the  mathematically  arranged  peripheral  elements 
of  the  retina,  and  transmitted  through  the  fibres  of  the  optic 
nerves  to  the  cortical  layer.  If  we,  on  the  other  hand,  regard 
the  granular  substance  of  this  layer  as  the  receiving  organ, 
the  whole  process  is  easily  explained,  for  the  number  of  gran- 
nies of  this  substance  is  so  great,  and  their  arrangements  so 
close  and  regular,  as  to  offer  to  the  stimuli  of  light  a  suitable 
substance  of  sufficient  extent  to  receive  the  individual 
impressions  of  all  the  rays,  transmitted  by  each  individual 
nervous  fibrilla.  In  this  manner  alone,  it  appears  possible 
that  the  cerebral  image  of  the  object  may  be  a  true  copy  of  the 
retinal  image,  produced  by  the  stimulus  of  the  rays  of  light, 
emanating  directly  from  the  object. 

The  analogous  arrangement  of  the  anatomical  parts  of  other 
systems  in  the  organism,  also  corroborate  this  view.  If  we 
look,  for  instance,  at  the  circulatory  apparatus  of  the  blood, 
we  find  that  the  arteries  and  veins  are  but  simple  organs  of 
conduction,  in  which  the  blood  undergoes  no  perceptible 
chanii'e,  as  the  material  interchanges  between  this  fluid  and 
the  tissues  are  taking  place  while  it  passes  through  the  capil- 
laries, a  system  of  minute  vessels  arranged  in  the  form  of  a 
net-work.  The  continuous  current  of  the  blood  in  the  arteries, 
when  arriving  at  the  capillary  net-work,  is  broken,  its  force 
becoming  distributed  and  diffused  throughout  the  capillary 
channels  in  a  slower  manner;  and,  the  pressure  exerted  upon 
the  blood  being  extended  in  more  than  one  direction,  affords 
an   opportunity  to  this  fluid  to  carry  on  its  material   inter- 
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clianges  through  the  delicate  walls  of  the  capillaries  with 
the  surrounding  tissues. 

In  an  analogous  manner,  the  nervous  current,  passing  along 
the  lihrillse  of  the  axis  cylinders  and  ganglionic  hodies,  be- 
comes diffused  throughout  the  terminal  net-work  of  the  cor- 
tical layer,  and  leaves  its  impressions  upon  the  granular 
substance  to  which  it  is  communicated. 

In  the  grey  matter  of  the  spinal  marrow,  medulla  oblongata, 
pons  varolii  and  the  cerebral  ganglia,  we  also  meet  with  the 
granular  substance,  filling  up  the  interspaces  left,  though  not 
to  so  large  an  extent  as  in  the  cortical  layer  of  the  brain. 
But,  as  the  meshes  of  the  anastomoses  probably  formed  b}" 
the  finest  ramifications  of  the  processes  of  the  ganglionic 
bodies  must  be  quite  large,  the  nervous  stimulus  is  not  as 
minutely  and  regularly  diffused  throughout,  as  well  as  com- 
municated to  the  granular  substance;  and,  in  consequence, 
the  impressions  made  upon  this  substance  cannot  be  as  dis- 
tinctly defined,  as  in  the  cortical  layer  of  the  brain.  Judging, 
however,  from  the  arrangement  of  the  terminal  elements  in 
the  grey  matter  of  the  spinal  marrow,  medulla  oblongata  and 
other  nerve  centres,  being  analogous  to  that  of  those  elements 
in  the  cortical  layer  of  the  brain,  it  seems  reasonable  to  sup- 
pose that  these  parts,  also,  should  be  the  seat  of  a  limited 
amount  of  consciousness,  which,  though  insufficient  for  intel- 
lectual manifestations,  may  nevertheless  suffice  to  give  rise  to 
those  well  known  reflex  and  automatic  actions. 

Explanation  op  the  Illustrations. 

Fig.  1. — Ganglionic  body  of  the  spinal  marrow  of  the  calf,  showing  its 
sti'ucture  of  granulous  fibrillse.     Magnified  420  diameters. 

Fig.  2. — Ganglionic  body  of  the  same  locality,  isolated  by  Gerlach's 
method.    Magnilied  375  diameters. 

Fig.  3. — Section  of  a  ganglionic  bodj',  showing  the  internal  arrangement 
of  its  fibrillse.     Magnified  420  diameters. 

Fig.  4. — Fragment  of  a  process  of  a  ganglionic  body,  with  a  portion  of 
its  sheath  removed,  and  showing  its  fibrilla?  isolated.  Magnified  420  diam- 
eters. 

Fig.  5. — Anastomosis  of  filaments.     Magnified  420  diameters. 

Figs.  6  to  12. — Ganglionic  bodies  of  the  spinal  marrow  of  Amphiuma  triddc- 
tylum  (Fig.  6,  a,  free  nucleus).     Magnified  420  diameters. 

Fig.  18. — Transverse  section  of  spinal  marrow  of  the  .same  animal.  Mag- 
nified 50  diameters. 
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Fig.  14. — Ganglionic  bodies  with  their  uet-work  from  the  cerebrum  of 
Amphiuma  tridactylum.     Magnified  420  diameters. 

Fig.  15. — Ganglionic  bodies  from  one  of  the  abdominal  ganglia  of  Blatta 
orientalis  (cockroach),  showing  their  mutual  connection  by  means  of  anasto- 
mosing nervous  filaments. 

Fig.  16. — The  same,  after  the  action  of  acetic  acid. 
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PAKT  V 


The  Organology  of  the  Island  of  Reil. 
TN  previous  pages  of  this  series  I  have  adverted  to  the  fact 
-L  that  an  anatomical  identity  or  similarity  existing  between 
the  corresponding  areas  of  two  given  brains,  does  not  im- 
ply that  those  areas  are  also  functionally  homologous.  The  less 
likely  is  an  anatomical  similarity  to  involve  a  physiological 
similarity,  the  nearer  we  approach  the  highest  centres  ;  while 
an  atrophy  (I  am  speaking  of  the  normal  atrophies  in  the 
zoological  series)  or  over-development  of  the  central  tubular 
grey  matter  and  the  nerve  roots,  can  be  readily  referred  to 
cor2*esponding  defects  or  higher  developments  of  the  related 
periphery,  and  comparative  physiological  deductions  can  be 
derived  from  this  relation  ;  the  cerebral  and  cerebellar  corti- 
cal areas  do  not  admit  of  such  being  made.  I  consider  the 
establislmient  of  this  fact  so  important  in  its  bearing  on  the 
question  of  cerebral  localizations,  and  especially  on  those 
which  are  grounded  on  localized  irritations  of  the  cortex  in 
the  lower  animals,  that  I  have  made  an  extensive  series  of 
dissections  of  that  cortical  territory  which  can  be  most  readily 
identified  in  the  amniote  animals,  namely,  the  island  of  Reil, 
in  order  to  illustrate  the  principle  involved. 

Various  views  have  been  advanced  by  morphologists  and 
embrvolojrists  as  to  the  cause  of  the  cortical  retraction,  which 
results   in   the   more  or  less   complete  isolation  of  the  island. 
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Some  of  these  are  fanciful,  and  I  sliall  not  refer  to  them  in  de- 
taih  I  find  that  those  animals  which  in  the  adult  condition 
exhibit  a  rudimentary ybt'«?a  corresponding  to  "Cn^  fossa  Sylvii, 
while  in  their  embryonic  state  undergo  a  marked  prosence- 
phalic  incurvation.  Xo  animal  possesses  this  fossa,  unless  it 
undergoes  this  incurvation  ;  for  this  reason,  and  for  others  to 
be  detailed,  I  regard  the  primary  cause  of  the  development  of 
the  fossa  to  lie  in  the  same  traction  which  determines  the  pros- 
encephalic  curve.  This  traction  is  exercised  by  that  portion 
of  the  hypoblast  which  furnishes  the  future  pharynx,  and 
which  in  the  early  embryo  is  adherent  to  the  base  of  the  grey 
matter  surrounding  the  third  ventricle.  The  resulting  ten- 
sion is  transmitted  to  that  part  of  the  hemisphere  which  is 
most  intimately  connected  with  the  point  where  the  hypo- 
blast is  adherent,  and  it  thence  results  that  only  a  basi-lateral 
part  of  the  thin-walled  hemispheric  vesicle  is  drawn  in.  Even 
the  brain  of  the  adult  human  being  exhibits  a  direct  continu- 
ity of  the  lower  apex  of  the  island  with  the  grey,  perforated 
lamina,  which  is  continuous  with  the  basilar  grey  matter  of 
the  third  ventricle,  in  other  words,  with  the  infundibulum  of 
the  pituitary  body.  We  know  that  the  latter  is  a  process 
dragged  oiit  of  the  base  of  the  brain  when  the  traction  of  the 
hypoblast  reaches  its  maximum.  At  the  floor  of  the  ventri- 
cle, corresponding  to  the  furrow  of  traction,  there  must  exist 
a  corresponding  projection  inwards,  and  this  projection  is  the 
starting-point  for  the  development  of  the  corpus  striatum. 

We  thus  perceive  that  the  traction*  exercised  by  the  hypo- 
blast upon  the  central  nervous  system  produced,  firstly,  the 
prosen cephalic  curve  ;  secondly,  the  fovea  of  the  Sylvian  fossa, 
and  through  the  latter,  the  corpus  striatum  ;  finally,  the  hypo- 
physis cerebri  (pituitary  body).  Those  observers  who,  like 
His,  refer  the  island  of  Reil  to  the  checked  expansion  of  that 
cortical  area  which,  from  its  vicinity  to  the  corpus  striatum, 
becomes  fused  with  it,  have  reversed  the  true  relation  of  cause 
and  effect ;  it  is  not  the  position  of  the  corpus  striatum  which 
determines  the  formation  of  the  Sylvian  fossa,  but  the  latter 

*Due,  in  its  turn,  to  the  discrepancy  of  growth  between  nervous  blastema 
and  hypoblast,  greater  in  higher  than  in  lower  animals,  and  absolutely  nil 
in  amphioxus. 
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which  determines  the  former.  If  it  were  as  His  claims,  then 
the  outline  of  the  fossa,  respectively  the  island,  would  corres- 
pond to.  and  be  determined  by  the  corpus  striatum,  and  the 
deepest  part  of  the  fossa  would  correspond  to  the  thickest 
part  of  the  latter  ganglion  ;  but  this  is  not  so  ;  the  island  in 
lower  animals  does  not  follow  the  outline  of  the  latter,  and  as 
to  the  second  point,  it  is  controverted  by  the  brain  of  the 
turtle,  which  has  a  shallow  Sylvian  fovea  whose  deepest  part 
corresponds  to  a  depression  of  the  corpus  striatum.  It  is  true, 
however,  that  all  animals  that  possess  a  true  corpus  striatum, 
also  have  a  Sylvian  depression,  and  that  those]  having  the  lat- 
ter, also  possess  the  former,  but  this  is  explained  equally  by 
the  representation  made  above,  as  b}^  the  h3'pothesis  of  His. 

Since  there  is  a  great  deal  of  ambiguity  in  the  use  of  the 
terms  fissure  of  Sylvius,  island  of  Eeil,  and  fossa  Sylvii,  I  shall 
venture  to  suggest  a  uniform,  and  I  trust,  applicable  nomen- 
clature. It  is  obvious  that  the  shallow  groove  of  a  turtle's  or  a 
serpent's  brain,  although  homologous  with  the  island  of  Reil, 
hardly  deserves  the  term  "  island,'"  nor  even  that  of  a  fossa. 
I  propose  to  call  such  depression  of  the  cortex  "  fovea  cen- 
tralis.'' Such  a  fovea  is  present  in  all  the  true  reptiles  and  in 
birds,  A  higher  degree  of  development  is  manifested  where 
a  more  or  less  sharply  defined  area  is  drawn  in,  lying  at  a 
deeper  level  than  the  surrounding  cortex  ;  let  us  term  this 
"  fossa  centralis ;"  such  a  one  is  present  in  the  rodentia,  in- 
sectivora  and  some  marsupials.  A  still  higher  stage  is  that  in 
which  the  surrounding  convolutions  more  or  less  completely 
overlap  the  retracted  area  ;  since  the  latter,  therefore,  becomes 
a  specialized  cerebral  division,  and  in  its  rotundity  and  bulk 
approaches  other  demarcated  cortical  provinces,  it  now  merits 
the  appellation  '*  lobus  centralis.''"  It  is  found  in  the  car- 
nivora,  both  terrestrial  and  aquatic,  the  solipedes,  herbivores, 
elephant,  hippopotamus,  old  and  new  world  monkeys,  and  in 
man.  In  this  series  it  presents  varying  degrees  of  conceal- 
ment beneath  the  overlapping  margins  of  contiguous  lobes  ;  it 
therefore  admits  of  further  classification  into  the  "  concealed  " 
and  the  "  exposed  "  lobus  centralis.  It  is  completely,  or  al- 
most completely  concealed  in  man,  the  troglodyte  apes,  the 
*Ecker. 
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baboon,  Cercopithecus  macacus,  Lagothrix,  Cebus  and  Ateles, 
also  the  seal,  possibly  in  the  porpoise  and  veiy  probably 
in  other  simian  forms  not  examined  by  myself. 

In  none  of  the  anamniote  animals  have  1  been  able  to  de- 
tect anything  that  could  be  fairly  interpreted  as  even  a 
"  fovea  centralis."  I  was  consequently  much  surprised  to  find 
that  Meynert,  in  a  recent  publication^  refers  to  a  specimen  of 
ajish^s  brain,  demonstrated  to  him  by  my  teacher,  Professor 
Shenk,  which  he  claims  proved  the  universal  dependency  of 
the  island  of  Reil  on  the  development  of  the  corpus  striatum. 
Tliis  was  a  lamentable  misconception,  for,  in  the  first  place, 
neither  the  bony  nor  the  cartilaginous  fish  possess  true  lateral 
ventricles  ;  they  have  no  corpus  striatum,  nor  do  they  either 
in  the  embryonic  or  mature  condition  exhibit  anything  even 
remotely  allied  to  the  Sylvian  fossa.  In  the  rest  of  his  mono- 
graph, Meynert  very  properly  insists  that  the  fissure  of  Syl- 
vius should  be  considered  the  starting-point  for  the  nomen- 
clature of  the  gyri,  but  in  the  instance  alluded  to  his  desire 
to  establish  a  wide-spread  homology  has  led  him  into  an  error ; 
there  is  a  limit  beyond  which  it  woukl  be  fruitless  to  attempt 
homologizing  here. 

Tlie  "  lobus  centralis''  of  the  higher  mammalia  follows  no 
definite  law  visible  on  first  sight,  as  regards  its  dimensions  or 
relations.  If  we  were  to  assert  that  it  was  largest  in  the  high- 
est animals,  we  should  be  in  error,  for  this  lobe  is  larger  in  the 
hippopotamus  than  in  the  seal  ;  if  we  were  to  determine  the 
position  intellectually  of  an  animal  by  the  number  of  gyri 
on  this  lobe,  we  should  be  forced  to  the  ridiculous  conclusion 
that  the  hippopotamus  rivaled  the  human  being  and  far  ex- 
ceeded the  anthropoid  apes.  In  like  manner,  would  it  be  er- 
roneous to  state  that  the  more  completely  the  island  of  Reil 
(lobus  centralis)  was  covered  by  surrounding  cerebral  parts 
the  higher  its  own  development.  In  the  seal,  although  en- 
tirely covered,  it  is  rudimentary;  in  the  human  being,  in  which 
it  is  also  covered,  and  in  the  hippopotamus,  in  which  it  is  prac- 
tically uncovered,  on  the  other  hand,  it  is  very  large.     Even 

*"Die  Windungen  der  convexen  Oberflaeche  des  Vorderbirnes  bei  Mensch- 
en,  Affen  uud  Raubtbieren,"  von  Prof.  Tbeodore  Meynert.  ArrJi.  fuer 
Psy  chin  trie,  VII. 
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where  in  allied  groups,  the  island  is  entirely  covered,  the  di- 
mensions, as  well  as  the  convolutions  of  the  latter,  may  vary 
greatly,  as  instanced  in  the  anthropoid  and  lower  apes  com- 
pared with  man. 

We  thus  see  that  no  constant  relation  exists  between  the 
degree  of  development  of  the  lobus  centralis  and  that  oi 
the  remainder  of  the  cortex,  from  which  it  follows  that  it  is 
no  indication  of  cerebral  development  in  general. 

It  now  remains  for  us  to  see  whether  there  is  any  constant 
agreement  between  the  island  and  the  fibre  masses,  or  ganglia, 
at  the  base  of  the  brain.  In  regard  to  this  question  it  is  un- 
fortunate that  we  have  not  a  sufficient  number  of  observations 
at  our  disposal.  I  especially  feel  the  absence  of  such  dissec- 
tion in  the  case  of  the  seal*  and  hippopotamus. f  I  limit  my- 
self, therefore,  to  the  rodentia,  terrestrial  carnivora,  cheirop- 
tera, and  the  simians,  including  man  ;  in  this  series,  I  find  a 
relative  agreement  between  the  outline  and  dimensions  of  the 
island  of  Reil  and  the  nucleus  lenticulai-is  of  the  corpus 
striatum. 

Since  the  island  and  the  bordering  areas  send  their  fibres 
into  this  ganglion,  the  cause  of  this  dependency  is  clear.  Ac- 
cording to  Meynert,  the  efferent  fibres  of  a  large  portion  of 
the  nucleus  leuticularis  run  inwards,  as  the  fourth  stratum  of 
the  ansa  peduncularis,  to  become  the  most  internal  fibres  of 
the  pes  pedunculi ;  these  same  fibres  are  supposed  on  very 
strong  grounds  to  place  tlie  cranial  nerve  nuclei  under  the 
control  of  the  higher  centres.  We  judge  the  latter  from  the 
course  of  the  raphe  fibres,  and  the  greater  thickness  of  the 
raphe  in  those  regions  where  the  hypoglossal,  facial  and  motor 
trigeminal  nuclei  are  situated.  I  can  attribute  no  value  to  the 
contradictions  of  Flechsig,:{;  who,  misled  by  his  exclusive  study 
of  a  single  method,  maintains  that  the  entire  mass  of  the 
pyramidal  fibres  contained  in  the  pes  pedunculi  terminates  in 
the  prse-  and  post-central  gyri  !  A  large  portion  terminates 
thus  undoubtedly,  but  not  the  whole.     In   the  light  of  Mey- 

*The  only  specimen  of  the  former  in  my  possession  decayed  in  the  pre- 
serving fluid. 

fExamination  not  concluded  at  date. 

|"Weitere  Beobachtungen  ueber  den  Faserverlauf  innerhalb  der  nervoesen 
Centralorgane. "     CentraMati,  No.  3,  1877. 
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nert's  description,  tliere  would  exist  h  comminiicatioii  between 
the  cortex  of  the  ishmd  and  the  cranial  nerve  nuclei.  We 
would  except  from  this  the  nuclei  of  the  oculo-niotor,  ti'ochlearis 
and  abducens  nerves,  in  whose  case  other  relations  can  be 
established,  while  no  raphe  fibres  can  be  traced  to  them.  This 
connection  finds  a  strong  support  in  pathological  experience, 
and  receives  confirmatory  support  from  comparative  anatomy. 
The  seal,  whose  facial  muscles  are  rudimentary  and  whose 
tongue  is  not  freely  movable,  has  the  most  reduced  island  of 
lieil  in  the  mammalian  series,  and  as  the  sequel  will  show,  it  is 
doubtful  whether  its  insula  is  strictly  homologous  with  that  of 
other  mammals. 

I  shall  now  proceed  to  describe  the  lobus  centralis  in  a  series 
of  higher  mamujals  in  order  to  illustrate  the  propositions 
advanced,  and  to  determine  the  much-vexed  question  of  the 
localization  of  speech. 

In  the  land  carnivores,  such  as  the  cat,  lion,  and  dog,  the 
lobus  centralis  runs  anteriorly  into  the  orbital  sui'face  of  the 
frontal  lobe  without  any  boundary,  only  a  small  triangular  part 
of  the  island  is  covered,  and  this  is  perfectly  smooth,  present- 
ing not  even  the  faintest  traces  of  sulci  or  gyri,  the  nucleus 
lenticularis,  which  in  these  animals  is  very  small  comjDared 
with  the  corpus  striatum,  corresponds  pretty  accurately  in  its 
outline  with  the  covered  part  of  the  lobus.  The  bear,  whose 
brain  in  all  respects  far  exceeds  in  development  that  of  other 
land  carnivores,*  presents  a  marked  advance  in  these  respects; 
not  only  is  his  insula  larger,  but  it  actually  possesses  a  single 
sulcus  running  in  an  antero-posterior  direction  and  dividing 
it  into  two  gyri.  Its  anterior  border  is  externally  as  vaguely 
defined  as  in  the  lion  or  dog,  but  the  lenticular  nucleus  is 
larger  proportionately,  and  extends  further  forwards  than  in 
these  animals.  As  the  bear's  brain  presents  a  marked  advance 
on  the  other  carnivora,  both  in  the  general  character  of  the 
brain  and  the  development  of  the  special  territory  in  question, 
the   seal    exhibits  a   still  greater  development  of  the  brain  in 


*As  shown  in  the  size  and  convolution  of  the  hemispheres,  the  posterior 
inflection  upwards  of  the  gyrus  fornicatus,  the  high  development  of  the 
frontal  and  temporal  lobes,  the  prominence  of  the  olivary  bodies,  and  the 
almost  complete  concealment  of  the  trapezium. 
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general,  but  a  remarkable  retrogression  of  the  lobus  centralis. 
If  after  identifying  the  deep  and  diagonally  running  fissure 
of  Sylvius  fi'om  among  the  numerous  meandering  sulci  of  the 
seal's  cerebrum,  we  separate  its  walls,  we  shall,  after  tracing 
the  fissure  to  a  greater  depth  than  even  in  the  human  brain, 
be  surprised  to  find  but  a  narrow  area,  measuring  in  diameter 
not  quite  three-quarters  of  an  inch,  representing  the  lobus 
centralis.  This  area,  however,  is  not  overhung  as  in  other 
placental  mammals  b}'  the  parts  analogous  to  the  operculum, 
and  posteriorly  and  upwards  the  area  representing  the  lobus 
centralis,  after  dividing  into  two  gyri,  runs  out  of  the  fissure 
of  Sylvius  to  gain  the  free  surface  of  the  convexity.  Its  two 
sulci  run  backwards  and  inwards  on  either  side  of  that  fissure 
which  corresponds  to  the  fissure  of  Rolando. 

At  the  base  of  the  hemisphere,  the  apex  to  which  this  area 
dwindles  is  continuous,  like  the  lobus  centralis  of  other  ani- 
mals, with  the  lamina  perforata  antica ;  but  in  view  of  the  fact 
that  it  is  not  overhung  by  the  operculum,  but  continuous  with 
the  prascentral  and  post-central  gjri,  it  is  to  be  doubted 
whether  we  have  here  the  true  lobus  centralis  to  deal  with. 
I  have  usually  been  able,  where  other  criteria  failed,  to  utilize 
the  extent  of  the  claustrum  as  a  gauge  for  the  proper  extent 
of  the  insula,  but  in  the  instance  of  the  seal,  circumstances 
adverted  to  prevented  this.  It  is  certainly  suggestive  that 
while  the  seal,  with  its  greater  general  intelligence,  should 
possess  a  cerebrum  much  more  intricately  convoluted  than  the 
bear  or  even  the  anthropoid  apes,  the  latter  animals  should 
far  exceed  it  in  the  development  of  the  island.  The  localiza- 
tion of  the  more  delicate  motor  innervations  of  the  tongue 
and  facial  muscles  gains  some  support  from  the  fact  that  the 
seal's  facial  muscles  are  rudimentary  and  the  tongue  move- 
ments limited,  while  the  facial  movements  of  the  monkey 
tribe  are  various  and  complex.  In  the  bear  also  the  tongue  is 
an  important  organ  of  prehension,  and  can  be  employed  out- 
side of  the  mouth  with  greater  skill  than  the  paws.  I  pre- 
sume that  the  otter,  which  in  its  anatomical  structure  exhibits 
a  transition  from  the  land  to  the  water  carnivora,  will  show 
peculiarities  of  its  cerebral  structure  calculated  to  elucidate  that 
of  the  seal. 
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In  monkeys  we  find  everv  transition,  from  tlie  smooth  and 
limited  island  of  the  smaller  species  to  the  extensive  and  richly 
convoluted  island  of  man.  As  we  rise  from  the  lower  to  the 
higher,  we  observe  that  wliile  this  area  is  triangular  in  all,  that 
the  altitude  of  the  anterior  vertical  side  of  the  triangle  shows 
the  chief  increase ;  so  that  while  this  region  is  a  very  acute 
triangle  with  its  sharper  apex  directed  backwards  in  lower 
inonkeys,  it  has  almost  become  isosceles  in  man.  The  hori- 
zontal diameter  shows  the  least  increase.  In  the  cercopithecus, 
cebus,  lagothrix,  macacus,  and  ateles,  the  lobus  centralis  is 
smooth  and  differs  merely  in  size ;  in  the  inferiorly  organized 
platyrrhine  monkeys,  the  anterior  inferior  border  is  frequently 
uncovered. 

In  the  baboon  we  already  perceive  a  distinct  sulcus,  which, 
like  that  of  the  bear,  runs  antero-posteriorly ;  in  addition  there 
is  a  faint  indication  of  another  one,  parallel  to  and  above  it, 
corresponding  to  the  middle  height  of  the  overlapping  oper- 
culum. The  orang-outang  shows  two  clear  sulci  running  as 
from  a  common  inferior  starting-point  and  separating  above, 
thus  indicating  the  course  of  the  sulci  in  man.  The  orang- 
outang's island  contains,  therefore,  three  gyri.  In  the  chim- 
panzee the  lobus  centralis  is  like  that  of  the  orang,  completely 
covered  by  the  operculum,  the  (third)  inferior  frontal  gyrus 
and  the  temporal  lobe,  the  same  relation  as  that  obtaining  in 
man.  It  is  more  extensive  in  the  chimpanzee  than  in  the 
other  anthropoid,  and  bears  the  same  relative  proportion  to  the 
entire  cerebral  dimensions  as  in  the  human  being.  It  possesses 
four  distinct  gyri,  the  last  two  branching  from  a  common  root. 
In  one  chimpanzee,  whose  brain  was  atypjically  asymmetrical, 
I  found  indications  of  a  fifth  gyrus  posteriorly,  but  this  is 
probably  an  exceptional  occurrence,  and  as  I  have  no  record  of 
the  condition  of  the  atrophic  hemisphere,  has  no  special  value. 

From  the  fact  that  not  only  the  anthropoid  apes,  but  even 
some  Old  "World  monkeys  and  even  the  bear,  possess  gyri  on 
the  island,  it  follows  that  the  categorical  dictum,  "  only  man 
possesses  gyri  on  the  island  of  Keil,"  must,  like  Richard 
Owen's  claim  that  "  man  alone  possessed  a  posterior  cornu, 
and  hippocamp,"  or  that  "  in  man  alone  the  cerebrum  over- 
laps the  cerebellum.''  be  relegated  to  the  errors  of  the  past. 
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In  the  chimpanzee  the  oyri  of  the  lobus  centralis  run  rather 
upwards  than  backwards,  and  show,  as  stated,  a  tendency  to 
bifurcation,  thus  increasing  the  resemblance  to  the  human 
island. 

The  latter,  however,  is  far  more  complex  than  that  of  the 
highest  anthropoid  (under  normal  circumstances) ;  it  contains 
not  only  more  gyri,  but  these  are  separated  by  deeper  sulci 
than  those  in  the  troglodyte.  The  usual  condition  is  that  from 
four  to  six  gyri  run  from  the  lower  angle  upwards  and  bifurcate 
at  the  upper  half  of  the  island.  The  more  posterior  the  gyrus 
the  more  oblique  is  its  course  and  the  greater  the  tendency  to 
bifurcation,  so  that  on  the  subdivisions  of  the  last  gyrus  a 
ternary  subdivision  is  occasionally  noticed.  Since  the  inner 
aspect  of  the  operculum  is  provided  with  gyri,  which  consti- 
tute an  exact  negative  of  the  insular  gyri,  dovetailing  with 
them  by  immediate  contact,  it  follows  that  the  more  highly 
developed  the  island,  the  more  highly  developed  will  be 
the  internal  face  of  the  operculum.  In  imbeciles  I  have 
frequently  found  merely  five  undivided  gyri,  and  in  one 
instance  a  disposition  exactly  imitating  that  of  the  chim- 
panzee. All  these  individuals  were  possessed  of  articulate 
speech,  though,  corresponding  to  their  general  condition,  only 
to  a  limited  extent.  In  terminal  and  secondary  diminution  ot 
the  intellect,  accompanied  by  corresponding  loss  of  word- 
imagery,  nothing  aberrant  could  be  discovered  in  the  dispo- 
sition of  the  gyri ;  this  might  of  course  have  been  anticipated. 
But  in  one  instance  of  congenital  imbecilit}^  with  almost  total 
absence  of  the  faculty  of  language,  the  gyri  were  numerous 
and  well  developed,  as  were  all  the  other  convolutions.  The 
brain  of  this  patient,  whom  I  have  designated  as  a  macro- 
cephalic  idiot,  weighed  sixty-eight  ounces,  and  is  with  one 
possible  exception  the  heaviest  human  brain  on  record.  It  is 
to  be  noticed,  however,  that  the  neuroglia  was  hypertrophied, 
the  ependyma  layer  of  the  cortex  thickened  and  the  peduncu- 
lar tracts  disproportionately  small.* 

I  will  not  hesitate  tu  predict,  judging   by  analogous  cases, 

*The  weighing  of  tliis  brain  was  not  undertaken  with  that  care  which 
could  enable  me  to  vouch  for  the  exact  accuracy  of  the  figure  given.  I 
have  them  at  second  hand. 
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that  in  such  an  idiot  as  the  well-known  John  Rouse,  of  Ran- 
dall's Island,  the  island  of  Reil  is  far  behind  that  of  an 
anthropoid  ape,  bnt  yet  this  remarkable  monstrosity  has  learnt 
a  few  words,  which  he  uses  with  a  certain  purpose,  although 
in  every  other  respect  he  seems  to  be  inferior  to  our  ordinary 
domesticated  animals. 

In  certain  idiots,  not  only  has  the  lobus  centralis  been  found 
defective,  but  even  uncovered  by  the  parts  usually  bordering 
the  Sylvian  fissure. 

And  these  facts  do  not  disprove  the  localization  of  the 
speech  innervations  in  the  island  and  operculum,  but  they 
show  that  this  region  may  be  comparatively  well  developed 
and  speech  be  absent  (troglodyte),  whereas,  on  the  other  hand, 
the  partial  possession  of  the  speech  faculty  may  be  associated 
with  a  far  more  defective  island  (in  case  of  certain  idiots). 
This  shows  that  other  factors  must  co-operate  with  the  insula 
in  this  faculty,  and  that  these  lie  in  the  association  tracts  ex- 
tending from  the  island  to  distant  cortical  parts  ;  and  that  these 
tracts  have  been  ground  out  in  countless  generations  of  beings 
whose  ancestors  acquired  the  faculty  gradatim,  are  inferences 
in  perfect  accordance  with  the  prevalent  physio-psychological 
and  anthropological  views. 

It  explains  how  a  relatively  defective  brain  may  stand 
higher  as  regards  one  special  function,  than  a  generally  better 
developed  one. 

"We  are  struck  with  one  fact,  in  examining  the  relative  de- 
velopment of  the  island  of  Reil  in  this  series  of  animals,  that 
if  the  surface  area  of  the  lobus  centralis  were  to  be  arranged 
in  a  continuous  series,  beginning  with  the  smaller  South  Amer- 
ican monkey  and  terminating  with  man,  and  the  area  of  the 
whole  cortical  expanse  be  arranged  in  a  parallel  manner,  we 
should  find  that  both  series  presented  a  remarkably  similar 
increase.  With  this  another  observation  is  in  accord,  that 
where  two  closely  related  species  are  of  different  bodily  size, 
the  larger  one  has  the  more  convoluted  island  of  Reil.  We 
see  from  this  that  the  insula  merely  follows  the  general  corti- 
cal development  in  the  simian  series. 

A  very  peculiar  condition  is  manifested  by  the  pachyderms 
and  ungulates:  the  larger  species  possess  a  distinct  lobus  cen- 
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tralis  which  borders,  at  the  base  of  the  brain,  on  the  immense 
white  olfactory  convohition.  The  connection  of  the  lobns 
with  the  basilar  grey  matter  of  the  third  ventricle  is  conse- 
quenth'  obscured.  How  much  of  the  area  proper  of  the 
island  is  also  thus  obscured  in  some  species,  I  am  unable  to 
determine  ;  at  all  events,  whatever  be  considered  insula  of  such 
grey  matter,  possesses  an  inferior  structure. 

A  most  remarkable  contrast  is  exhibited  in  regard  to  this 
lobe,  by  the  hippopotamus  and  the  horse.  The  former  has  a 
smaller  cerebrum,  possessing  the  simplest  gyri,  than  the  horse, 
the  gyri  of  whose  brain  are  as  numerous  and  whose  sulci  are 
in  places  as  deep  as  those  of  man  I  Yet  the  insula  is  small, 
simple  and  difficult  of  identification  in  the  horse,  extensive, 
prominent,  and  richly  convoluted  in  the  hippopotamus  I  We 
here  have  a  repetition  of  the  discrepancy  existing  between 
the  bear  and  the  seal,  only  much  more  intensified.  In  both 
instances  the  better  developed  brain  has  the  worst  developed 
insula.  So  that  parallelism  between  the  general  cortical,  and 
the  special  insular  development  does  not  hold  good  here,  as  it 
did  in  the  simian  and  anthropoid  series. 

In  the  instance  of  the  bear  compared  with  the  seal,  I  looked 
upon  the  bear's  island  as  the  normal  carnivorous  type,  from 
which  the  seal's  island  was  a  retrogression  ;  in  the  case  of  the 
two  pachyderms,  I  consider  the  horse's  as  representing  a 
normal  type  of  this  group,  whereas  the  hippopotamus'  mani- 
fests a  hyper-development.  Xow  the  seal's  atrophy  found  a 
hypothetical  explanation  in  the  atrophy  of  its  facial  and  the 
disuse  of  the  glossal  periphery,  but  how  can  we  even  hypothet- 
ically  explain  the  insular  hypertrophy  of  the  hippopotamus? 
The  innervation  of  its  tongue  is  certainly  not  required  to  be 
of  a  delicate  character,  nor  are  its  facial  muscles,  excepting 
those  of  tlie  nostrils,  well  developed.  The  mass  of  the  tongue 
muscles  and  of  those  of  mastication  is  immense,  it  is  true,  but 
this  is  equally  the  case  with  the  muscles  of  the  neck  and  the 
remainder  of  the  body.  For  the  present  the  lobus  centralis 
of  the  unwieldy  and  Boeotian  denizen  of  the  Senegal,  exceed- 
ing tlie  human  in  its  antero-posterior  diameter,  though  only 
half  its  altitude  vertically,  and  richly  convoluted  by  festooned 
gyri  in  four  pairs,  is  an  enigma  to  the  physiological  anatomist. 
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Its  upper  half  measured  vertically  is  covered  by  the  over- 
hanging free  margin  of  the  convexity,  the  posterior  fifth 
measured  horizontally  is  covered  by  the  mastoid  lobule.* 
Although  its  gyri,  on  first  sight,  appear  to  run  in  a  direction 
analogous  to  that  of  the  other  species  considered  in  this  paper, 
yet  from  their  frequent  alternate  junctions  with  their  fellows 
at  the  upper  and  lower  extremities,  it  would  seem  that  the 
influences  which  had  determined  the  undulating  antero-pos- 
terior  course  of  the  convolutions  of  the  general  convexity, 
had  also  had  some  influence  on  the  lobus  centralis,  contrary  to 
the  general  rule. 

While  the  series  of  animals  examined  by  the  writer  is  far 
from  being  as  complete  as  he  could  desire,  yet  a  few  conclu- 
sions can  be  drawn  from  their  examination  as  given  above. 

Firstly,  that  the  degree  of  development  of  the  insula  is  not 
an  indicative  of  the  general  intellectual  standing  of  a  species. 

Secondly,  that  the  innervations  of  the  tongue  and  lips,  which 
can  be  presumably  referred  to  this  area,  or  its  histologically 
similar  neighborhood  in  carnivores  and  simians,  cannot  be  so 
referred  in  all  other  animal  groups. 

Thirdly,  that  even  where  the  insula  and  its  contiguous  areas 
can  be  shown  to  have  a  relation  to  the  function  of  speech,  ter- 
atological  deficiencies  reducing  it  as  in  idiots  to  inferiority  as 
compared  M-ith  speechless  anthropoid  apes,  do  not  incapacitate 
from  this  function.  It  is  an  open  question  whether  the  coinci- 
dent defects  of  the  cerebral  organs  in  general  in  idiots  may 
not  be  as  important,  if  not  more  important  factors  in  such 
amnesic  aphasia  as  is  present.  Finally,  it  follows  that  only 
one  element  of  the  speech  function  is  located  in  the  lobus 
centralis  and  near  it,  that  is  the  mechanical  ;  the  lobus  is 
not  the  ruler  but  the  mediator  of  this  function. 

I'AKT  VI. 

The    Olivary   hody  in    Man,    the   Anthropoids    and    loioer 

M  animals. "^ 
As  we  trace  up  the  anterior  cornu  of  the  spinal   cord  into 
the  medulla  oblongata,  through  a   series  of  successive   trans- 

*  The  analogue  of  the  human  temporal  lobe. 

f  Read  before  the  American  Neurological  Association  at  its  annual  meet- 
ing, 1878. 
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verse  sections,  we  find  that  the  reticular  breaking  up  which 
began  at  the  lateral  cornu  of  Clark,  now  involves  the  anterior 
cornu  also.  This  is  preparatory  to  the  disappearance  of  the 
grey  matter  of  the  anterior  cornu,  as  a  distinct  mass. 

To  this  breaking  up  there  are  two  exceptions  :  the  inner 
aspect  of  the  anterior  cornu,  and  that  portion  which  corre- 
sponds to  the  anterior  root  zones,  retain  their  masses  in  a  con- 
centrated form.  In  the  altitude  of  the  inferior  pyramidal 
decussation  the  two  masses  are  separated,  higher  up  they  join 
at  an  angle,  and  in  the  altitude  of  the  uppermost  hypoglossal 
nerve  roots,  they  again  separate  ;  from  this  point  upwai'ds,  the 
innermost  body  begins  to  disappear.  The  inner  body  is  com- 
posed of  the  spongy  variety  of  grey  basis  substance,  and  con- 
tains multipolar  nerve  cells  of  the  larger  kind.  The  lower 
body  is  composed  of  gelatinous  basis  substance,  and  contains 
smaller,  round  nerve  cells,  with  few  and  attenuated  processes. 

Henle*  lias  confounded  the  two  under  the  common  title  of 
a  nucleus  pyramidalis,  after  Stilling.  But  since  they  origi- 
nate separately,  since  their  subsequent  junction  is  accidental, 
and  their  histological  structure  radically  different,  they  must 
be  considered  as  two  distinct  bodies.  The  lower  one  has  the 
same  structure  as  the  nucleus  dentatus  olivw,  and  in  certain 
levels  is  continuous  with  it  as  will  be  shown  ;  the  name  proposed 
by  Lenhossek,  internal  accessory  olivary  nucleus,  ought, 
therefore,  to  be  retained  for  it.  The  other  division,  the  one 
containing  the  large  multipolar  cells,  might  retain  the  title  of 
nucleus  pyramidalis,  if  this  did  not  lead  to  the  erroneous  con- 
ception that  it  was  situated  in  the  anterior  pyramids,  from  which 
it  is  quite  remote;  as  it  lies  in  the  inner  division  of  the  reticu- 
lar formation,  1  propose  to  term  it  nucleus  internus  of  the 
formatio  reticularis.  It  has  no  relation  to  the  olivary  nuclei 
beyond  the  accidental  and  slight  junction  alluded  to. 

The  internal  accessory  olive  is  the  only  representative  of  the 
olivary  nuclei  in  the  lowest  mammals  and  in  birds ;  it  attains 
a  high  development  in  the  pan-ot.  It  is  also  the  first  portion 
dev^eloped  in  the  embryos  of  higher  mammals,  and  since  the 
proper  dentated  nucleus  is  developed  from  it,  as  will  be  shown, 

*Henle,  Handbuch  der  systematischen  Anatomie  des  Menschen,  Vol.  III., 
Part  2,  p.  192.    Figures  124,  127,  129,  132. 
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it  is  to  be  regarded  as  the  fundamental  olivary  nucleus,  although 
it  is  in  simians  and  in  man  far  outstripped  in  development  by 
its  derivative,  the  nucleus  dentatus.  Duval*  states  that  in  the 
cat,  rabbit  and  other  lower  animals,  the  whole  so-called  oli- 
vary nucleus  was  homologous  with  the  internal  accessory 
nucleus  alone,  and  that  in  these  animals  the  external  accessory 
olive  and  dentated  nuclei  were  absent.  Such  a  statement  could 
be  founded  only  on  the  most  superficial  study,  and  an  imperfect 
series  of  specimens.  All  three  bodies  are  present,  side  by  side, 
in  the  cat,  lion,  bear,  seal  and  dog  ;  there  is  not  the  slightest 
difficulty  in  tracing  the  different  divisions  of  the  olive  through 
this  series.  In  all,  the  inner  accessory  olive  is  continuous  at 
some  point  with  the  dentated  nucleus,  which  is  dentated,  how- 
ever, only  in  man  and  the  simians  ;  in  others  it  is  a  simple 
[T-shaped  lamina. 

In  the  seal  the  inner  division  of  this  U  lies  horizontally,  and, 
therefore,  in  a  straight  line  with  the  equally  horizontal  inner 
accessory  olive ;  their  continuity  is  interrupted  here  and  there 
by  the  hypoglossal  nerve  radicles.  In  the  bear  this  division 
of  U-shaped  nucleus  stands  vertically,  and  is  parallel  to  the 
internal  division,  and  the  two  are  continuous  at  thei)-  highest 
points.  In  a  South  American  monkey  (Cebus  apella)  the 
lowest  and  innermost  dentation  of  the  main  nucleus  lies  in  a 
direct  line  with  the  inner  body  ;  in  the  baboon  the  latter  is  not 
a  flat  lamina,  but  a  thick,  roundish  body,  with  which  the  inner 
lip  of  the  dentated  nucleus  is  connected  as  in  the  bear.  The 
chimpanzee  shows  relations  which  place  it  far  nearer  the 
human  being  than  to  the  monkeys  next  below  it  in  the  scale. 
The  internal  accessory  nucleus  here  occupies  a  position  exactly 
like  that  of  man,  running  along  the  outer  aspect  of  the  pyra- 
midal bundle.  At  its  upper  end  a  thin  lamina  runs  out  and 
downward  at  an  acute  angle,  and  thus  continues  the  substance 
of  the  inner  with  the  dentated  nucleus.  Tbis  same  relation 
obtains  in  man,  more  distinctly  in  certain  individuals  than  in 
others,  and  more  clearly  in  sections  through  the  middle  part 
of  the  olive  than  through  those  striking  either  extremity.  The 
continuity  is  interrupted  here  and  there  by  the  fibrie  arcuatse 

*  Archives  de  Phyifiologie,  1877. 
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going  from  the  raphe  to  the  restiform  cohinin.      Figure  129 
in  Henle  exhibits  tliis  condition. 

Since  the  inner  accessory  olive  is  present  before  the  dentated 
nucleus  becomes  visible  in  lower  sections,  and  disappears  before 
the  latter  in  higher  ones,  it  follows  that  only  the  upper  half  of 
this  body  is  connected  with  the  dentated  nucleus. 

In  like  manner  is  the  external  accessory  olive  continuous 
with  the  upper  dentations  of  the  simian  and  human  olive,  or 
the  upper  and  outer  half  of  the  U-shaped  olive  of  the  bear,  lion 
and  seal.  1  can,  therefore,  consider  Meynert's  representation 
of  the  two  accessory  olives  as  the  everted  edges  of  the  hilus 
of  the  dentated  nucleus,  as  eminently  proper  and  apt.  It  is 
noteworthy,  that  while  the  development  of  the  dentated  nuc- 
leus keeps  pace  with  the  general  cerebral  and  cerebellar  develop- 
ment, it  does  not  reach  a  higher  stage  in  the  seal  as  compared 
w^ith  the  bear.  Schroeder  Van  der  Kolk  made  an  unsuccessful 
attempt  to  bring  the  olivary  nucleus  in  relation  to  the  hypo- 
glossal nerves,  as  co-ordinator  of  the  tongue,  and,  doubtless, 
the  coincident  deficiency  of  tlie  hypoglossal  nuclei  and  nerve 
roots  and  the  relative  deficiency  of  the  olive  might  be  utilized 
in  a  renewed  examination  of  this  theory.  It  is  possible  how- 
ever that  some  peculiarities  of  the  cerebellar  organization,  or 
of  the  restiform  columns,  of  which  the  olive  is  an  internun- 
cial  station,  according  to  Deiters  and  Meynert,  may  lie  at  the 
basis. 

The  hypoglossal  nerve  radicles  pass  through  the  olivary 
body  differently  in  different  individuals  and  in  different  parts 
of  the  same  medulla.  They  have  no  other  relation  to  these 
bodies,  and  if  the  olivai-y  nuclei  possess  any  connection  with 
the  tongue,  it  is  not  with  the  nerve  roots,  but  the  nuclei  of 
that  organ's  muscles,  through  fibrte  arcuatse,  such  a  connection 
cannot  be  anatomically  traced. 

The  Cebus  has  a  single  indentation  of  its  olive  ;  the  Lagothrix 
(a  larger  but  related  genus)  has  two ;  the  baboon  has  four  in- 
dentations, and  these  separate  four  and  five  denticulations;  the 
anthropoid  chimpanzee  has  fifteen,  most  of  which  are,  as  in 
man,  the  result  of  a  secondary  subdivision  of  larger  folds. 
The  largest  fold  is  the  one  bordering  the  lateral  field  of  the 
oblongata  nearest  the  vago-accessory  nerve  root  exits.     The 
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same  fold  which  can  be  identified  in  man,  is  also  the  largest 
in  the  latter's  case.  The  human  olive  gains  additional  com- 
plexity by  the  increase  of  the  secondary  subdivisions  of  larger 
folds.  I  find  a  series  of  human  olives  to  possess,  respectively, 
once  seventeen,  twice  eighteen,  once  eighteen  with  an  addi- 
tional four  upon  an  internal  scroll-like  reduplication,  three 
times  twenty-one,  and  once  twenty-three  folds,  or  an  average 
of  twenty.  The  substance  of  the  olivary  grey  matter  is  rela- 
tively thicker  in  man  than  in  the  ape,  but  if  w^e  take  into  con- 
sideration the  proportionate  progress,  shown  in  the  series, 
Cebus  (two),  Lagothrix  (three),  Cynocephalus  (four),  chimpan- 
zee (fifteenj  and  man  (twenty  gyri),  we  shall  come  to  the  con- 
clusion tliat  in  respect  to  the  olive  as  with  regard  to  the  lobus 
centralis,  and  the  general  convexity,  the  chasm  between  man 
and  the  antliropoid  is  far  less  than  between  the  latter  and 
the  common  Old  World  simians. 

There  are  many  and  curious  individual  variations  in  the 
olivary  body  of  man.  In  some  cases  the  connecting  bar  with 
the  inner  accessory  olive  is  as  distinct  as  in  lower  animals ; 
occasionally  an  inner  scroll-like  appendix  is  noticed,  especially 
in  richly  developed  brains.  The  most  constant  feature  in  im- 
becile and  idiotic  brains,  is  the  compression  of  the  outer  and 
upper  half  of  tlie  olive,  which  is  rounder  and  fuller  in  well 
developed  human  brains  and  flat  in  the  chimpanzee.  The 
outer  larger  fold  referred  to,  is  in  such  cases  the  one  which 
suffers  the  chief  reduction  as  to  secondary  folds. 

In  cases  of  pathological  or  teratological  asymmetry  of  the 
cerebellum,  I  have  found  the  olives,  when  asymmetrical  also, 
which  was  not  always  the  case,  to  follow  the  opposite 
cerebellar  hemisphere ;  if  the  right  hemisphere  was  atrophic, 
the  left  olive  was  the  smaller,  and  vice  versa.  This  is  con- 
firmatory of  Deiters'  and  Meynert's  statement  that  the  olive 
stands  in  connection  with  the  opposite  cerebellar  hemisphere, 
through  the  restiform  decussation ;  on  anatomical  grounds 
alone  this  connection  would  be  hypothetical. 

In  passing  I  would  state,  that  the  olivary  nuclei  of  pachy 
derms  present  us  with  types  quite  aberrant  from  that  just 
considered  :  that  of  the  hippopotamus  is  quite  bizarre  in  this 
direction,  and  Duval's  statement  may  apply  to  these  animals 
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but  I  am  not  prepared  to  endorse  it  unreservedly,  either  in 
their  case  or  in  all  the  rodentia. 

The  external  prominence  of  the  olivary  body  is  caused  by 
the  pressing  outward  of  arciform  fibres,  through  their  displace- 
ment by  the  olivary  nucleus,  as  has  been  shown  by  Meynert. 
This  pi'ominence  is  not  always  an  indication  of  the  develop- 
ment of  the  nucleus,  since  it  is  larger  in  the  seal  than  in  the 
bear,  and  even  in  individuals  of  our  species  I  have  found  a  flat 
eminence,  due  to  overlapping  of  the  anterior  pyramids,  to 
conceal  a  better  developed  olivary  nucleus  than  another  one 
which  stood  out  in  high  relief.  Few  human  brains  can  show 
as  clearly  demarcated  and  elevated  an  olivary  eminence  as  that 
of  one  chimpanzee  in  my  possession.  In  the  chimpanzee 
whose  number  of  olivary  indentations  was  given,  it  was  as 
prominent  as  in  a  child  of  the  same  age  (two  years). 

The  eminence  is  very  distinct  in  the  baboon,  bear  and  seal, 
and  althouo;h  much  narrower  in  the  feline  and  canine  carniv- 
ores,  is  yet  unmistakably  present,  although  Meynert*  denies 
this.  Doubtless  his  specimens  had  been  permitted  to  rest  on 
their  basal  face  too  long,  obliterating  their  demarcating  de- 
pressions. 

T  have  not  specified  in  this  paper  that  my  description  deals 
only  with  that  olive  which  is  termed  "inferior"  by  writers,  in 
contradistinction  to  a  body  in  the  trapezium  described  as  the 
"  superior  olive.''  I  think  that  the  necessity  of  making  spe- 
cial mention  of  the  topography  of  these  bodies  can  be  obviated, 
by  terming  the  lower  body  the  olive  pa7'  excellence,  and  the 
upper,  the  "  nucleus  of  the  trapezium,''''  especially  as  the  so- 
called  superior  olive  of  Luys  is  an  entirely  difterent  body  from 
that  described  by  Meynert,  Henle,  Dean,  Clarke  and  others 
under  that  title. 

PAKT   A"IT. 

The  hom.ology  of  the  corpora  ([uadrlgemina,  and  some  ohserva- 

tions  on  the  posterior  longitudinal  fascicidus. 

Since  the  comparative  development  of  the  nervous  system 

has  occupied  the  attention  of  anatomists,  it  has  been  regarded 

as  a  fundamental  difference  between  the  mammalia  and  sau- 

*  "  Die  Gehirnbau  der  Saugethiere."  Slnckefs  Handbuch  der  Gexoebelehre,  II. 
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ropsida,  that  only  the  former  possessed  corpora  rjuadrigeinina, 
their  phice  in  the  latter  being  occupied  by  bigeminate  optic 
lobes.  Neither  proposition,  although  adopted  in  zoological 
classification,  is  accurately  correct. 

The  first  steps  toward  con-ecting  this  mis-statement,  were 
mad^e  when  it  was  shown  that  only  the  anterior  pair  of  the 
corpora  quadrigemina  were  connected  with  the  optic  tracts. 
Since  the  entire  optic  lobes  of  those  reptiles  possessing  only  a 
single  pair  are  connected  witli  these  tracts,  it  follows  that, 
physiologically,  at  least,  only  the  anterior  pair  of  mammals  is 
represented  in  the  optic  lobes  of  birds  and  reptiles.  Forel 
makes  this  deduction,  and  suggests  that  in  tlie  singular  raono- 
treme  ornithorynchus,  a  transition  between  the  mammalian 
and  reptilian  form  of  the  optic  lobes  may  be  found.  I  am 
able  to  present  a  different  solution  of  the  problem. 

In  examining  the  brains  of  two  large  snakes  of  the  anaconda 
family,  I  found  distinct  corpora  quadrigemina.  The  posterior 
pair  is  as  clearly  demarcated  from  the  anterior  by  a  transverse 
sulcus,  as  the  members  of  the  anterior  and  posterior  pairs  are 
separated  from  eacli  other  by  the  longitudinal  sulcus.  The 
posterior  .pair  is  distinctly  tuberculate,  and  measures  about 
one-third  the  dimensions  of  the  anterior. 

In  a  series  of  transverse  sections  made  through  one  of  these 
brains.  I  find  that  as  in  mammals,  the  optic  tract  enters  only 
the  anterior  pair. 

A  single  instance  like  this,  destroys  the  validity  of  the  char- 
acterization of  the  sauropsida  as  a  class  possessing  only  two 
lobes  in  the  mesencephalon,  and  I  made  a  I'enewed  examina- 
tion of  the  conditions  oV^taining  in  other  reptiles.  In  several 
families,  but  notably  well  developed  in  the  turtles,  I  succeeded 
in  discovering  the  homologue  of  the  posterior  pair,  as  a  con- 
cealed ganglionic  mass,  lens-shaped,  and  containing  the  same 
elements  as  the  posterior  pair  of  the  anaconda.  It  is  concealed 
under  an  arciform  fibre-mass  continuous  with  the  cerebellar 
medullary  lamina,  and  lies  directly  behind  the  optic  lobes 
properly  so  called.  It  has  no  connection  with  the  optic  tract, 
and  appears  to  be  in  relation  with  the  sensory  root  of  the  fifth 
pair. 

From    this   it  follows,   that  reptiles    as  well  as    mammals 
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possess  the  homologue  of  the  posterior  pair  of  the  corpora 
(-[uadrigemina ;  tliat  while  in  most  reptiles  this  homologue  is 
separated  from  the  anterior  pair,  and  concealed  nnder  other 
structures,  it  arises  to  the  same  topographical  level  in  the 
python  family  as  in  mammals,  and  tiually  that  the  posterior 
pair  and  its  homologues  are  in  no  respect  ganglia  of  the  optic 
nerves.  I  can,  therefore,  fully  assent  to  Forel's  statement  that 
the  two  pairs  of  the  corpora  quadrigemina  are  neither  sub- 
divisions of  one  common  ganglion,  nor  even  analogous  ganglia, 
such  as  Meynert  would  make  them. 

As  a  rule  in  the  animal  range,  it  seems  that  the  higher  a 
zoological  family,  the  more  distinctly  do  the  posterior  tubercles 
become  demarcated  and  developed.  The  minimum  is  in  the 
anaconda,  and  from  this  point,  of  the  animals  examined,  the 
opossum,  rabbit,  dog  and  man,  represent  an  ascending  series. 
These  bodies  are  very  small  in  the  opossum.  In  comparing 
the  relative  development  of  the  anterior  and  posterior  tubercles, 
those  animals  only  should  be  placed  in  the  series  which  have 
well  developed  eyes,  for  a  defective  visual  apparatus,  associated 
as  it  always  is  with  rudimentary  anterior  tubercles,  leads  to  an 
apparent  but  deceptive  absolute  preponderance  of  the  posterior 
pair,  which  in  i-eality  is  only  apparent,  as  in  the  bat  and 
mole. 

In  view  of  the  entirely  distinct  character  of  the  anterior  pair 
of  the  corpora  quadrigemina  from  their  posterior  pair,  it 
would  be  desirable  to  re-examine  the  embryonic  development 
of  these  bodies.  His,  in  his  lectures  (1874),  stated  that  the 
single  mesencephalon  was  iirst  divided  into  two  lateral  halves 
by  a  longitudinal  sulcus,  which  was  subsequently  crossed  by  a 
transverse  sulcus,  dividing  it  into  four  divisions.  I  doubt 
whether  this  statement  was  based  on  a  sufficiently  extensive 
series  of  observations  made  on  mammals. 

In  reptiles  the  optic  lobes  exhibit  a  true  cortical  structure, 
and  the  cortical  lamina  is  covered  on  both  sides  by  white  sub- 
stance. The  outer  consists  of  fibres  entering  the  optic  tracts, 
the  inner  of  projection  fibres  of  the  second  category,  which  run 
parallel  wuth  the  contour  of  the  Sylvian  aqueduct,  and  in  part 
decussate  beneath  its  floor. 

This  is  the  horaoloo'ue  of  Forel's  fountain-like  tetfmental 
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decussation."'^  The  innermost  fibres  of  this  mass  pass  into  the 
oculo-motor  nucleus  of  tlie  same  and  of  the  opposite  side,  still 
others  which  fail  to  decussate,  leave  their  original  direction 
and  become  longitudinal,  constituting  the  posterior  longitu- 
dinal fasciculus. 

This  fasciculus,  thus  shown  to  originate  in  the  deep  white 
substance  of  the  optic  loljes,  probably  has  the  same  origin  in 
mammals,  since  in  no  animal  can  it  be  traced  beyond  the  pos- 
terior commissure.  Forel  has  already  supposed  such  an  origin 
for  it.  I  am  very  nmch  inclined  to  doubt  whether  any  state- 
ments tliat  this  fasciculus  originates  as  Meynert,  Huguenin  and 
Rohonf  claim,  in  the  cerebrum,  or  the  sublenticular  grey 
masses,  are  based  on  the  comparison  of  a  sufficient  number  of 
sections. 

Flechsig  and  Forel  consider  this  fasciculus  as  a  connecting 
bond  of  the  oculo-motor  nuclei  and  the  spinal  grey  substance. 
It  can  certainly  be  traced  with  great  clearness  into  the  column 
of  Tuerck,  especially  in  lower  animals.  In  a  series  of  longitu- 
dinal sections  of  the  cat's  brain,  I  find  that  it  sends  a  distinct 
branch  into  the  trochlearis  nucleus,  in  which  it  becomes  lost. 
The  abducens  nucleus  is  entered  by  a  similar  bundle,  whose 
connection  with  the  longitudinal  fasciculus  cannot  be  traced  : 
it  certainly  does  not  come  from  the  raphe,  and  I  consider  it 
derivable  from  the  former  by  exclusion. 

*  Forel,  "  Untersucliung  neber  die  Haubenregion  und  ihre  oberen  Ver- 
knupfungeii,  etc."     Archivfuer  Psycldatrie,  YII. 

fRohon,  "  Das  Central  Organ  des  Nervensystems  der  Selachier.'"  Benlc- 
schriften  d.  Kais.  Acad,  der  Wiss.,  1877. 

[To  he  continuetl.) 
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Art.    III.— IS^ERYoUS    EXHAUSTION    OR  NEURAS- 
THENIA IN  ITS  BODILY  AND  MENTAL 
RELATIONS. 


(Jne  (»f  a  Coukse  ok  Lectures  on   this   sub.ie(;t,  delivered 

AT  THE  CfIICAGO  MeDICAL  CoLLEGE,  BY  J.  S.  JeWELL,    - 

M.   D.,  Session  of  1878-9. 


LECTURE  I. 


Analysis. — Definition — General  prevalence^Not  a  new  disease — Names 
wliicli  have  been  applied  to  it — Two  classes  of  Phenomena,  bodily  and 
mental — Motor  Phenomena,  loss  of  power  and  augmented  reflex  excita- 
bility— Striped  and  unstriped  Muscle — Vaso-motor  reflex,  exalted- 
Effects  of  same,  direct  and  indirect — Heart — Small  vessels — Secreto-mo- 
tor  nervous  system — Its  reflex  excitability  increased — Loss  of  will  power 
or  control — of  capacity  to  do  or  endure  in  the  sjihere  of  mental  action— 
Sensory  Phenomena,  sensibility  of  all  kinds  exalted — Hypera^sthesias  of 
general  and  special  sense — Undue  emotional  excitability — Melancholia — 
Summary. 


GENTLEMEN  :  The  subject  of  the  next  few  lectures,  is 
one  of  great  practical  importance.  It  is  Nervous  Ex- 
haustion., or  Neurasthenia.  This  latter  term  seems  not 
inaptly  chosen,  and  means,  of  course,  lack  of  nerve-force,  or 
nervous  exhaustion.  It  does  not  mean,  however,  the  tempor- 
ary exhaustion  produced  in  a  healthy,  strong  ]ierson,  suddenly, 
by  fatiguing  effort,  and  which  may  be  repaired  by  a  full  meal 
and  a  niglit's  sleep.  It  is  rather  the  comparatively  permanent 
exhaustion  which  is  the  result  of  prolonged  over-strain,  mental 
or  physical  or  botli.  too  little  rest,  insufficient  or  defective 
nourishment,  long  continued,  until  the  substance  of  the  nerv- 
ous system,  and  often  of  the  blood  which  nourishes  it,  is  wasted 
or  worn  away,  lar  below  healthy  limits,  entailing  as  a  necessary 
consequence,  a  corresponding  loss  of  nerve  ponder .,  and  in  most 
cases  morhid  exaltation  of  nervous  seiisihility,  not  to  speak  at 
present  of  other  important,  though  auxiliary  elements  of  such 
cases.  The  two  factors  I  have  placed  in  the  foreground  are  the 
essential  ones  in  every  case  of  Keiirastheiiia,     They  are,  as  a 


46  Jewell — Nervous  Exhaustion. 

rule  both  present,  loss  or  lack  of  power  always  is  so.  Neu- 
rasthenia may  be  exhibited  in  the  sphere  of  the  mind  as  in 
weakness  of  thought,  but  especially  weakness  and  v^acillation 
of  will,  or  in  other  words,  loss  of  control  and  lack  of  decision  ; 
in  unduly  excitable  and  unhealthy  emotion,  generally  of  a 
distressing  or  depressing  character ;  or  in  the  sphere  of  the 
simple  ])hysiological  activities,  especially  in  feebleness  and 
irregularity  of  muscular  action  ;  exaltation  of  physiological 
sensibilities,  of  any  or  all  kinds,  but  especially  reflex  excita- 
bility ;  the  circulation  of  the  blood  is  also,  as  a  rule,  unsteady 
and  fluctuating,  the  action  of  the  heart  and  small  muscular 
vessels  being  very  easily  disturbed  by  multitudinous  causes, 
mental  and  physical.  Then  again  it  may  be  general,  extending 
to  the  whole  nervons  system,  or  it  may  be  strictly  localized, 
involving  only  limited  parts  of  the  nervous  system,  while  other 
parts  do  not  participate  to  the  same  extent  or  at  all.  Again  it 
may  be  hereditary,  or  congenital,  especially  the  former.  People 
are  being  born  into  the  world  daily,  to  begin,  live,  and  end  life, 
neurasthenic,  or  at  least  to  be  brought  easily  iuto  that  state  ; 
persons  who  have  from  the  beginning  weak,  tricky  nervous 
systems,  either  as  a  whole  or  in  some  of  its  parts.  On  the  other 
hand,  there  are  persons  to  be  met  with  everywhere  these  times, 
at  all  periods  in  life,  and  of  both  sexes,  who  are  naturally 
healthy,  as  this  phrase  goes,  who  from  prolonged  over- 
exertion, mental  or  physical,  or  from  being  under  a  load  of  care 
or  distress,  or  from  prolonged  loss  of  sleep,  or  loss  of  appetite, 
or  from  insufticient  food,  or  on  the  contrary,  excessive  waste,  as 
in  hemorrhages  or  diarrhoeas,  or  on  account  of  some  irritating, 
wasting  disease,  etc.,  suffer  a  loss  of  balance  in  their  nutrition, 
so  that  waste  for  a  long  time  preponderates  over  repair,  to  the 
exhaustion  of  the  nervous  energies,  and  a  great  gain  in  mobility, 
or  "  shakiness  "  of  the  nervous  system,  especially  the  nervous 
centres. 

It  may  form  a  disease  (as  it  must  be  called)  by  itself,  or  it 
may  and  it  does  form  a  more  or  less  conspicuous  element  in  a 
great  variety  of  diseased  states,  one  which  it  behooves  you  all 
to  learn  to  detect  and  estimate.  It  is  often  overlooked  oi- 
under-estimated,  and  often  is  the  obscure  and  all-important 
element  in  cases  which  are  widely  different  in  appearance.     It 
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is  the  undertone  in  the  picture  in  a  vast  number  of  cases  of 
"  heart  disease,"  •*  brain  disease,"  even  "  softening  "  of  the 
brain,  of  hysteria,  epilepsy,  melancholia,  neuralgias,  paresis, 
mental  weakness,  feeble  circulation,  insomnia,  ifec,  &c.  It 
prevails  at  all  periods  in  life,  and  in  both  sexes.  Instead  of 
becoming  less  common,  it  is  becoming  more  so,  as  time  passes, 
and  as  people  as  a  whole  become  more  sedentary  in  habits, 
more  intellectual  in  activities,  more  engaged  by  occupation  or 
b}'  culture,  so  as  to  augment  the  sensibilities  at  the  expense  of 
the  forces  or  power  of  the  nervous  system. 

Xo  physician  can  practice  medicine  and  not  meet  with  it, 
and  the  minority  is  a  small  one,  in  the  profession  as  a  whole, 
to  recognize  it  clearly,  and  comprehend,  its  underlying  condi- 
tions, as  it  seems  to  me  they  may  be. 

It  is  not  a  new  form  of  disease.  It  has  been  long  recognized, 
and  has  had  widely  different  names  applied  to  it.  .Vnd  yet,  as 
already  said,  but  few  recognize  it. 

It  has  been  extensively  written  upon  by  certain  French 
authors  under  the  name  of  nervosisjiie,  especially  by  Bouchut. 
It  has  been  treated  of  bv  MM.  Sandras  and  Bourgignon. 
under  the  name  of  the  iiervouN  state  (1.  etat  nerveux),  by 
Cerise,  as  nervopathle  jrvoteiforme^  as  nervonjjcismie  by 
Brachet,  &c.  Among  (jerman  writers  it  has  been  recognized, 
at  least  in  some  of  its  forms  (to  go  no  farther  back),  since  the 
time  of  P.  Franck,  as  sphial  irritation  (Stilling  and  others),  as 
Nerven-erHhismus  (Henle,  RationeUen  Pathologle),-  Nervo- 
sismuSs  etc.,  by  others.  In  England  it  has  been  described 
since  at  least  the  time  of  Robert  Whytt,  under  various  names, 
such  as  spinal  irritation,  nervous  exhaustion,  neurasthenia, 
neursemia  (Laycock),  cerebrasthenia,  &c.  In  our  own  country, 
it  has  been  partly  discussed  by  various  writers,  among  them 
being  Drs.  Hammond,  Mitchell,  Beard,  and  others.  But  it  is 
no  part  of  my  present  purpose  to  trace  the  history  of  the  litera- 
ture of  the  subject.  I  have  wished  merely  to  inform  you 
that  it  has  been  long  recognized  and  often  written  upon,  and 
hence  is  not  a  new  form  of  disease.  It  is  my  purpose  rather 
to  give  you  the  results  of  my  own  studies,  not  only  into  the 
writings  of  others,  but  much  more  of  my  own  practical  observa- 
tion and  experience  of  the  disease,  if  it  may  be  called  so. 
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In  wliat  I  may  have  to  say,  I  will  describe  it  with  some  par- 
ticularity in  its  more  important  relations.  In  doinij^  this  I 
will  first  speak  to  you  of  its  signs  or  symptoms.  In  the  next 
place  I  will  try  to  analyze  the  phenomena  so  as  to  get  at  their 
most  simple  classification  and  expression.  This  nuich  done,  I 
will  endeavor  to  show  what  are  the  organic  conditions  which 
may  be  supposed  to  underly  the  symptoms.  Finally,  I  will 
endeavor  to  point  out  to  you  the  causes  and  treatment  of  the, 
at  first  sight,  complex  phenomena  which  may  be  grouped 
under  the  head,  Neurasthenia. 

In  the  endeavor  to  describe  the  visible  or  palpable  phe- 
nomena of  neurasthenia,  it  may  be  first  noticed,  that  they 
fall  into  two  great  groups,  hodily  (somatic)  and  mental. 
The  same  organic  conditions  underlie  both  classes  of 
phenomena,  the  differences  being  in  the  parts  of  the 
nervous  system  in  which  the  morbid  states  exist.  Plaving 
distinguished  two  classes  or  groups  of  phenomena  belonging 
to  nervous  exhaustion,  I  will  call  your  attention  to  the  class 
of  bodil}'  symptoms.  This  distinction  of  the  one  group 
from  the  other,  it  must  be  remembered,  is  for  practical  pur- 
poses only.  I  would  not  have  you  for  a  moment  suppose  the 
distinction  is  given  as  a  radical  one,  whatever  may  be  the  truth 
as  to  a  substantial  difference  between  mind  and  body.  To 
attempt  to  decide  that  question  is  outside  of  my  present  pur- 
pose. The  bodily  symptoms  or  signs  of  neurasthenia  fall 
chiefly  into  two  groups,  motor  and  sensory,  for  in  the  sense  I 
now  employ  the  term,  neurasthenia  is  a  diseased  condition  of 
the  nervous  system  par  excellence.  Belonging  partly  to  the 
motor  and  partly  to  the  sensory  spheres,  but  worthy  on  some 
accounts  of  being  considered  separately  from  either,  is  an  easily 
disordered  circulation. 

1.  Motor  phenomena.  These  consist  always  in  loss  of  mus- 
cular power  and  endurance,  and  as  a  rule  comprehending 
exalted  reflex  excitability  toward  muscular  action.  The  patient 
shows  a  permanent  lack  of  muscular  power,  its  volume,  so  to 
speak,  being  less  than  it  is  in  the  same  person  in  health.  This 
may  depend,  of  course,  to  some  extent  on  the  condition  of  the 
muscle  itself.  If  from  disease,  or  from  over-use,  or  from 
defective  or  insufficient  nourishment  the  volume  of  a   muscle 
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is  diuiiiiisLed  or  its  structural  integrity  impaired,  no  matter 
what  may  be  the  condition  of  the  nervous  system  back  of  it, 
the  power  of  the  muscle  will  be  under  par.  It  is  necessary  to 
take  this  circumstance  into  the  account  in  the  study  of  neur- 
asthenias, as  indicated  by  muscular  weakness,  fortius  latter  is 
not  always  a  measure  of  the  former.  The  same  may  be  said 
in  a  less  degree,  perhaps,  of  endurance  in  muscular  action — or 
the  ability  to  continue  in  exercise  for  a  certain  length  of  time 
without  marked  fatigue  or  exhaustion.  In  some  cases  an  indi- 
vidual, even  in  apparent  health,  and  with  ever}^  appearance  of 
a  normal  volume  of  power,  is  speedily  exhausted  in  the  pro- 
gress of  moderate  muscular  exercise.  The  stock  of  energy 
which  appears  as  if  ample  to  begin  with,  is  soon  exhausted, 
and  the  individual  is  said  to  lack  "  bottom"  or  endurance.  In 
such  a  case  there  is  a  real  neurasthenia,  apparent  at  last, 
though  it  may  not  be  so  at  first. 

The  distinction  between  the  volume  of  nerve  power  which 
may  be  available  for  immediate  effort,  and  endurance,  irrespect- 
ive of  the  latter  point,  is  one  of  some  importftnce.  For  it  often 
happens  they  bear  no  direct  proportion  to  each  other.  At 
times  a  person  is  met  M'ith  having  remarkable  endurance  or 
tenacity,  and  a  very  small  volume  of  nervous  and  muscular 
force  available  for  immediate  use,  frail,  weak,  exhausted  as 
permanent  conditions.  Such  persons  will'  often  pass  an  ordeal 
in  which  others  quite  robust  in  appearance  would  perish. 
These  points  may  be  especialh^  useful  for  you  to  remember  and 
accurately  estimate  in  making  prognoses,  and  in  laying  down 
courses  of  treatment,  especially  in  the  matter  of  hygiene. 

Then,  as  already  said,  there  is  exalted  reflex  excitahility. 
This  is  present  as  a  rule  in  all  cases  of  nervous  exhaustion  of 
the  fixed  kind  I  am  considering  in  these  lectures,  and  in  nuinv 
cases  its  augmentation  is  remarkable,  as  in  hysteria  and  chorea, 
which,  as  a  rule,  have  in  them  as  a  major  factor,  neurasthenia, 
as  I  shall  soon  try  to  show  you. 

You  will,  of  course,  all  recall  what  reflex  action  is,  and  its 
incalculable  importance  in  the  physiology  of  the  nervous  sys- 
tem, especially  in  its  relations  to  muscular  action.  I  will 
assume  that  you  are  acquainted  with  its  facts  and  laws.  But  I 
jiiay  remind  you  of  the  fact  that  it  implies  in   its  simplest 
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expression,  two  nerve  fibres  and  a  nerve  cell — one  fibre  from 
a  peripheral  region  leading  into  the  cell,  and  another  out  of 
the  cell,  to  some  part,  say  a  muscle,  the  action  of  which  is 
capable  of  being  affected  by  an  impulse  from  the  cell,  emitted 
in  answer  to  an  impulse  conveyed  into  it  by  the  ingoing  fibre. 
Now  if  the  impulse  going  out  from  the  cell  to  the  muscle  is 
stronger  or  n:iore  easily  aroused  than  it  should  naturally  be, 
one  or  both  of  two  things  may  be  true  :  Either  the  ingoing 
fibre  is  more  strongW  excited  than  it  should  be,  or  the  nerve 
cell  is  for  some  reason  more  responsive  than  it  should  be.  Both 
of  these  circumstances  may  be  present,  of  course,  but  usually 
only  one,  perhaps.  But  whatever  may  be  said  as  to  the 
strength  of  the  peripheral  excitation,  in  any  case  of  neuras- 
thenia in  which  reflex  excitability  is  exalted,  it  must  be  said 
that  the  condition  of  the  cell,  as  regards  its  nutrition,  is  one 
which  makes  it  more  responsive  than  when  normal.  As  the 
cell  becomes  leaner  and  less  firm  in  texture,  it  becomes  more 
excitable  than  it  s^iould  be  when  more  solid  and  perfect  in  its 
intimate  structure.  Under  such  circumstances  very  slight 
causes  will  provoke  reflex  muscular  action.  A  sudden  or 
unusual  sound,  impressions  made  on  the  eye,  impressions  of 
various  kinds  made  on  the  skin,  excitation  of  the  alimentary 
mucous  membrane,  or  of  the  genito-urinary  or  other  sensitive 
parts  of  the  body ;  and  besides  these,  excitations  from  the  cor- 
tex of  the  brain  descending  the  fibres  of  the  corona  radiata, 
and  other  bundles  of  fibres  in  the  interior  of  the  brain,  to  the 
apparatuses  of  cells  of  the  basal  system  of  ganglia,  of  the 
medulla  and  spinal  cord,  often  beget  reflex  action,  which,  when 
it  occurs,  is  apt  to  be  wide-spreading,  and  is  said  to  be  due  to 
emotional  or  mental  disturbance. 

From  all  these  sources  the  excitations  may  come  to  provoke 
reflex  muscular  action,  and  the  readiness  with  which  it  is 
excited  depends  on  the  condition  of  the  nutrition  of  the  ner- 
vous system,  more  particularly  the  centres,  a  condition  which 
certainly  obtains  in  neurasthenia. 

But  reflex  action  is  not  alone  manifested  in  the  voluntary 
muscles,  but  in  other  and  even  more  important  ways.  In 
no  other  way  is  it  shown  in  a  more  striking  manner  than 
in  a    disturbed    circulation.      As  you    are    now   aware,   the 
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heart  sustains  not  only  very  important  relations  to  the 
medulla  and  spinal  cord,  through  the  medium  of  the  vagus, 
accelerator,  depressor  and  vaso-motor  nerves,  but  it  has  an 
automatic,  and  as  we  may  say,  intrinsic  nervous  apparatus  of  its 
own.  Then  again,  you  will  remember  that  the  small  muscu- 
lar blood-vessels,  especially  the  arteries,  are  all  of  them  pro- 
vided in  all  probability  with  peripheral  nervous  apparatuses, 
sown  broadcast  throughout  the  body,  upon  which  the  vessels 
depend  in  a  most  important  sense  for  their  tonus,  or  tightness 
of  embrace  of  the  column  of  blood  passing  through  them. 
These  multitudinous  little  nervous  apparatuses  act  as  do  other 
parts  of  the  nervous  system,  in  a  reflex  way,  and  hence  they 
are  liable  to  become  more  irritable  and  responsive  to  impres- 
sions of  one  kind  or  another,  as  well  as  other  parts  of  the 
nervous  system.  But  farther,  these  peripheral  vaso-raotor  me- 
chanisms are  connected  with  the  grey  matter  of  the  spinal 
cord  and  medulla  by  nerve  libres,  perhaps  by  two  kinds  of 
fibres,  one  of  them  so  acting  on  the  peripheral  apparatus  as 
to  increase,  and  the  other  so  as  to  diminish  its  activity.  The 
former  pass  under  the  name  of  vaso-constrictors,  the  latter 
under  that  of  vaso-dilators.  The  central  vaso-motor  apparat- 
uses of  the  cord  and  medulla,  and  the  nerves  just  described 
as  proceeding  outward  from  them,  may  be,  and  are  afl:ected 
with  remarkable  ease  and  frequency  in  a  reflex  way.  In  this 
manner  the  action  of  the  heart  may  be  disturbed  so  that  pal- 
pitations, variations  in  the  force  and  frequenc}'  of  the  pulse,  &c., 
may  and  do  occur.  Also  variations  in  the  tonus,  or  condition 
of  contraction  of  the  small  muscular  blood-vessels  may  occur, 
either  throughout  the  whole  body  or  in  some  limited  portion 
of  the  same,  all  by  reflex  nervous  action.  These  varying  con- 
ditions of  the  circulation  depending  on  the  condition  of  the 
vaso-motor  nervous  system,  and  if  extreme  in  extent  or  in 
degree,  may  give  rise  to  a  vast  variety  of  symptoms  depending 
on  the  seat,  or  degree,  or  duration  of  the  circulatory  disor- 
der. This  kind  of  disorder  is  almost  characteristic  of  neuras- 
thenia. 

Vaso-motor  reflex  excitability  is  in  general  conspicuously 
exalted.  Comparatively  slight  impressions,  whether  physical 
or  mental,  may  profoundly  modify,  in  a  reflex  way,  the  action 
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of  the  vascular  system,  and  through  it  all  the  functions  of  the 
body,  since  all  depends,  in  a  certain  sense,  on  a  due  distribu- 
tion of  the  blood.  A  word,  an  unusual  or  a  sudden  sound,  a 
strong  light,  impressions  of  cold  and  heat  on  the  skin,  or  of 
other  kinds,  irritation  of  the  alimentary  tract,  from  the  mouth 
downwards,  irritation  of  the  genito-urinary  apparatus  of  all 
kinds  and  from  all  causes,  all  emotional  states,  if  violent  or  sud- 
den in  occurrence,  all  muscular  or  mental  effort  if  violent  or 
long  continued,  all  exciting  agents  of  a  medicinal  kind,  &c.,  &c., 
may  affect  the  action  of  the  vaso-motor  nervous  system,  and 
through  it  the  action  of  the  heart  and  muscular  vessels,  and  so 
on  to  the  end  of  the  chain  of  evil  consequences  which  follow, 
and  act,  and  re  act  on  each  other  often  in  a  surprising  manner. 
In  this  case  they  can  be  chietly  traced  back  to  a  worn,  ex- 
hausted, and  hence  unstable,  over-sensitive,  vaso-motor  nerv- 
ous system. 

The  symptoms  which  grow  out  of  the  tluctuating  circula- 
tion, as  just  described,  are  legion.  I  could  not  pretend  to 
enumerate  them  fully.  But,  if  you  will,  once  for  all,  get 
clearly  in  your  minds  the  notions  I  have  advanced  in  regard 
to  reflex  vaso-motor  action,  and  its  exaltation  in  neurasthenia, 
I  feel  pretty  sure  you  will  soon  learn  to  recognize  and  construe 
them  correctly. 

Then  again,  the  secretions  are  as  really  under  the  control  of 
the  nervous  system  as  the  muscular  tissue  is  of  the  blood-ves- 
sels. There  are  secretory  nerves,  if  not  a  secretory  nervous 
system.  The  researches  of  Bernard,  Kuehne,  Prevost,  Adam- 
kiewicz,  Luchsinger,  Elischer.  Nawrocki,  A'ulpian,  and  many 
others,  have  established  beyond  question,  so  it  seems  to  me, 
the  existence  of  a  secreto-iaotop  nervous  system,  not  only  a 
central  spinal  and  medullary  apparatus,  but  also  of  nerves 
which  go  out  from  the  same  to  the  various  secreting  organs  of 
the  body,  and  the  actions  of  which  are,  in  an  important  sense, 
under  the  control  of  these  nerves.  But  I  cannot  at  present 
go  into  this  subject,  only  so  far  as  will  enable  me  to  show  you 
that  the  secreto-motor  nervous  system  may  be  unduly  sensitive, 
and  may  be  affected  in  a  reflex  way  as  certainly  as  the  muscu- 
lo-motor  nervous  system  can  be.  As  examples,  I  would  refer 
to  the  notable  variations  of  the  urine  in  (puuitity  which  occurs 
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in  persons  when  in  a  nenrasthenic  state.  This  is  especially  so 
in  cases  of  neurasthenia  in  nervous  females,  in  which  there 
are  certain  symptoms  growing  largely  out  of  the  neurasthenic 
state,  called  hysterical.  I  would  also  call  your  attention  to  the 
profuse  "  nervous  sweats,"  Avhich  are  often  seen  in  neuras- 
thenic persons  under  irritation  or  excitement.  Besides  these, 
other  secretions  are  affected,  either  in  the  way  of  increase  or 
decrease,  under  such  circumstances  that  we  seem  obliged  to 
refer  them  to  increased  mobility  of  the  nervous  system,  es- 
pecially to  increased  reflex  excitability  of  the  nervous  sys- 
tem, which  certainly  is  a  prominent  element  in  neurasthenia. 

Then  there  is,  generally  speaking,  increased  sensibility, 
whether  genei'ol  or  special. 

The  skin  is  as  a  rule  hypersensitive  as  a  whole  or  in  places. 
In  some  extreme  cases  a  touch  on  almost  any  part  of  the  body 
is  painful,  or,  at  least,  disagreeable,  a  slight  touch  being  often 
more  painful  than  fiiun  pressure.  The  increase  in  cutaneous 
sensibility  may  relate  onlv  to  tact  or  toucli,  l)ut  is  more  likely 
to  relate  also  to  the  pain  sense  and  temperature  sense. 

Sudden  changes  in  temperature,  especially  from  warm  to 
cold,  produce  painful  shocks  or  impressions,  far  more  than  in 
health  in  the  same  individual.  Yer}^  slight  injuries  to  the 
surface  are  comparatively  more  difficult  to  be  borne  than  in  a 
healthy  condition  of  the  nervous  system.  It  is  more  easily 
disturbed  or  shocked,  because  it  is  less  solid  and  resisting  than 
in  health.  Cutaneous  sensory  impressions  arouse  reflexes  more 
easily  and  of  a  wider  range  than  we  see  in  health  under  the 
same  circumstances.  This  partly  arises  from  the  loss  of  iii- 
hihitory  power  of  the  nervous  system,  or  of  that  control  of  the 
higher  nervous  centres  over  the  reflex  actions  of  lower  centres. 
While  the  reflex  excitability  of  these  latter  is  exalted,  as  I 
liave  said  already,  the  power  of  restraint,  control,  guidance, 
which  higher  centres  exert  over  lower  ones,  is  weakened. 
This  form  of  nervous  force  is  diminished  in  neurasthenia  as 
well  as  other  forms  of  nerve  force.  All  these  various  forms 
of  nervous  force  are  at  bottom  the  same.  The  diflerence  is 
not  in  nature,  but  in  modes  of  manifestation.  Loss  of  con- 
trol or  of  will  power  is,  indeed,  one  rather  clear  mark  of 
neurasthenia.     There  is  also  as  a  rule  undue  sensitiveness  of 
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the  special  senses.  Photophobia,  more  freqiieiitlj'  asthenopia 
and  undue,  even  painful  acuteness  of  hearing,  is  very  gener- 
ally present.  Smell  and  taste,  especialh'  the  former,  are  often 
morbidly  acute,  but  not  in  so  striking  and  disagreeable  a  man- 
ner, nor  with  the  same  constancy  as  the  other  forms  of 
sensibility  mentioned. 

As  regards  mental  action,  there  are  several  common  fea- 
tures worthy  of  particular  notice.  One  of  the  most  striking 
of  these  is  loss  of  power,  especially  will  power,  and  the  ability 
for  prolonged  or  severe  eifort.  Such  a  person  can  as  a  rule 
neither  do  nor  endure  what  was  possible  when  in  health. 
Cares  sit  heavily,  and  anything  requiring  much  thought  or 
calculation,  and  hence  involving  the  expenditure  of  much 
brain  force,  becomes  difficult  or  practically  impossible.  The 
memory  is  slow  or  defective  as  compared  with  what  is  natural 
to  the  individual.  Then  again,  another  feature  is  excessive 
emotional  excitability,  especially  in  a  painful  or  depressing- 
way.  Such  persons  are  comparatively  too  easily  affected. 
Slight  circumstances  annoy  or  distress  them,  or  excite  them. 
They  are  especially  apt  to  take  a  depressing  view  of  their 
business  affairs  or  of  their  own  hetilth.  They  feel  themselves 
often  unable  for  the  duties  of  life,  and  may  and  do  readily 
fancy  themselves  the  subjects  of  different  serious  or  fatal 
diseases.  They  have  very  frequently  the  "  blues,'"  or  mental 
depression,  all  the  way  from  a  slight  temporary  despondency  to 
the  most  persistent  and  profound  melancholia,  which  may 
assume  every  possible  form  of  this  distressing  disorder.  The 
neurasthenic  patient  cannot  sleep  well,  in  the  majority  of  cases 
is  easily  wakened,  and  when  sleeping,  not  uncommonly  has 
dreams  at  times  quite  unpleasant. 

Such,  gentlemen,  are  the  principal  morbid  phenomena  which 
are  manifested  in  neurasthenia.  It  is  not  an  exhaustive  de- 
scription of  them.  It  is  only  a  general  outline  derived  from  a 
comprehensive  analysis  of  such  cases.  To  undertake  to  de- 
scribe the  various  kinds  of  cases  with  any  kind  of  fullness 
would  be  an  impracticable  task.  But  it  is  possible  by  analysis 
and  classification  for  us  to  describe  the  principal  phenomena 
of  this  protean  and  complex  affection.  They  may  be  summar- 
ized as  follows  : 
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r. SOMATIC    OK    BODILY    PIIENOMEXA. 

1.  Exalted  physiological  sensibility,  general  and  special,  in- 
cluding reflex  excitability. 

2.  Permanent  lack  ot"  nervous  power,  including  power  of 
inhibition. 

8.  Beneath  all  this,  impaired  nutrition,  in  which  there  is  a 
more  or  less  permanent  preponderance  of  waste  over  repair, 
especially  in  the  nervous  structures  of  the  body. 

II.— MENTAL    PHENOMENA. 

1.  Exalted  emotional  susceptibility  and  mobility,  especiall}' 
in  the  direction  of  depression. 

2.  Loss  of  will  power  or  power  of  control,  and  in  general 
not  of  mental  sensibility.,  but  of  mental  poioer,  to  do  or  endure 
within  the  sphere  of  mental  life  and  action. 

3.  Underlying  all  of  which  are  combined  nutritioual  and 
circulatory  lesions,  especially  of  the  brain,  whicli  impair  the 
substance,  diminish  and  render  unsteady  the  exercise  of  the 
power  of  the  brain,  and  finally  exalting  its  sensibility. 

Under  one  or  other  of  these  heads,  may  all  or  most  all  the 
phenomena  of  neurasthenia,  or  nervous  exhaustion,  be  ranged. 

Now  let  these  statements  be  kept  in  remembrance,  and  they 
may  serve  to  guide  us  in  the  next  lecture  when  I  shall  try  to 
show  you  what  are  the  organic  conditions  underlying  these  and 
similar  symptoms,  and  morbid  conditions.* 

*  There  will  be  two  or  three  more  of  these  lectures,  all  of  which  were 
given  during  the  course  of  instruction  in  Nervous  aud  Mental  Disease  in  the 
Chicago  Medical  College,  for  the  Session  of  1878-9. 
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Art.  IV.-A    CASE   OF    PROGEESSIVE    MUSCULAR 
ATROPHY  WITH  SCLEROSIS   OF  THE  LAT- 
ERAL COLUMNS. 


By  De.  J.  C.  Shaw, 

President    jS^ew    York    jSTeueological    Society,    Medical 

Director  Kings  County  Insane  Asylum. 


THE  following  case  is  of  interest  in  its  relation  to  the  path- 
ology of  progressive  mnscular  atrophy,  and  also  in  view 
of  the  recent  division  made  by  Prof.  Charcot  of  this  disease 
into  two  gronps.  I  have  to  thank  my  friend  Dr.  B.  A.  Segnr 
for  the  opportunity  of  seeing  this  patient.  The  first  part  of 
the  case  was  observed  by  liim,  the  latter  part  by  me. 

Male,  aged  44,  with  apparently  no  neurotic  family  history  ;  at 
20  vears  of  age  he  had  gonorrhcea,  followed  by  stricture,  gleet 
and  its  accompanying  pain  in  back,  hips,  &c.,  but  otherwise 
he  enjoyed  good  health.  In  1870,  his  first  impairment  of 
liealth  began ;  in  February  of  this  year,  after  an  exposure  to 
wet  and  cold,  he  became  quite  sick,  the  exact  nature  of  which 
sickness  is  not  known  ;  it  was  of  such  a  nature,  however,  as 
to  confine  him  to  his  room  for  two  and  a  lialf  months,  and  he 
was  unable  to  engage  in  any  occupation  for  one  year  after  ; 
he  thinks  he  never  entirely  recovered  his  former  vigor  ;  fol- 
lowing this  he  had  some  pulmonary  hemorrhage  and  expecto- 
ration, which  was  slight.  In  October,  1875,  the  first  symp- 
toms of  his  present  difiiculty  appeared  ;  he  began  to  notice 
fibrillary  twitchings  in  the  small  muscles  of  hands,  especially 
those  of  the  thumb,  and  simultaneously  there  was  a  wasting 
of  these  muscles,  their  function  was  also  impaired,  as  shown  by 
inability  to  tear  up  pieces  of  paper,  &c.,  which  is  done  by  the 
index  and  thumb  ;  the  condition  was  alike  in  both  hands. 
The  atrophy  went  on  so  rapidly  in  the  muscles  of  the  hands 
that  in  January,  1876,  he  was  unable  to  write  ;  the  atrophy 
and  fibrillary  twitchings  then  began  in  the  muscles  of  the 
arm  and  forearm.  He  began  to  have  bulbar  symptoms  about 
May  of  this  year,  and  by  October  the  glosso-laryngeal  paraly- 
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sis  was  quite  marked,  and  his  speech  was  almost  unintelligible  ; 
at  this  time  he  was  also  unable  to  M^alk  with  his  accustomed 
firmness,  tiring  easily. 

I  iirst  observed  him  in  May,  1877,  when  his  condition  was 
as  follows  :  Unable  to  utter  a  word,  could  make  simply  a 
grunt,  tongue  immovable  in  floor  of  buccal  cavity,  a  mass  of 
furrows  and  wrinkles,  and  the  seat  of  continuous  fibrillary 
contractions  ;  he  has  the  remains  of  a  harelip,  a  good  deal  of 
difliculty  in  swallowing,  upper  extremities  and  chest  a  skele- 
ton, the  muscular  atrophy  has  become  so  great  arras  hang  by 
his  side  quite  flaccid  and  limp,  no  contracture  present,  fibril- 
lary contractions  \vherever  there  is  any  muscular  tissue  left, 
lower  extremities  in  good  condition  to  inspection,  patient  can 
stand  and  walk  but  is  easily  fatigued,  no  anaesthesia,  no  rectal 
or  vesical  difficulty,  the  atrophied  muscles  are  the  seat  of  sore- 
ness, and  when  the  muscles  are  pressed  or  stretched  it  causes 
discomfort  and  pain  ;  what  muscular  tissue  is  left  reacts  nor- 
mally to  faradism  ;  this  condition  advanced,  and  the  lower  ex- 
tremities began  to  atrophy  rapidly,  and  in  the  middle  of 
August,  1877,  he  was  unable  to  stand,  and  had  to  keep  his 
bed  ;  he  existed  in  the  most  deplorable  and  helpless  condition 
until  September  27,  1877,  when  he  died,  evidently  from  ex- 
haustion and  the  bulbar  disease. 

Post-mortem  twelve  hours  after  death.  Unfortunately  I 
had  to  make  the  examination  in  a  great  hurry.  The  spinal 
cord  and  the  brain  were  the  only  parts  examined  by  me.  I 
regret  not  having  been  able  to  examine  the  peripheral  ners^es 
and  the  muscles.  The  pectoral  muscle  was  the  only  one  ex- 
amined ;  to  the  naked  eye  it  had  a  pale  appearance,  what  was 
left  of  it ;  the  cerebrum  to  the  naked  eye  presented  nothing 
abnormal ;  the  spinal  cord  also  showed  nothing  unusual  when 
intact,  but  when  transverse  sections  were  made  in  it  at  various 
points  previous  to  hardening,  the  grey  matter  was  seen  to  be 
much  more  vascular  than  normal ;  the  anterior  nerves  were 
apparently  not  diminished  in  size,  but  presented  an  unusual 
translucent  appearance. 

Histology.  Specimens  hardened  in  solution  bichromate 
potassa ;  the  cord  was  divided  into  fifteen  segments  of  about 
equal  length,  and  transverse  sections  made  from  each  of  these 
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segments  ;  stained  in  carmine  and  extractum  lijfimatoxyli  and 
mounted  in  Canada    balsam  after  Lockhart  Clark's  method. 

The  cervical  region  was  the  point  at  which  the  disease  be 
gan,  and  was  examined  first ;  here  the  morbid  changes  were 
of  a  very  marked  character  ;  examination  of  the  sections  made 
from  other  regions  (of  the  cord)  soon  showed  that  the 
changes  which  had  taken  place  were  identical  throughout  the 
cord,  but  ditfering  in  degree  and  in  some  minor  respects,  but 
differing  in  such  a  manner  as  to  render  important  aid  in  the 
interpretation  of  some  of  the  points  in  the  pathological  phys- 
iology of  the  case,  and  in  the  sequence  of  the  pathological 
changes  which  are  seen  to  be  present.  Two  very  decided 
pathologic  changes  are  seen  in  the  cord  : 

1st,     Atrophy  of  the  ganglion  cells  in  the  anterior  horn. 

2d.     Sclerosis  of  the  lateral  columns. 

The  atrophy  of  the  ganglion  cells  of  the  anterior  horn  in 
the  cervical  enlargement  is  very  nearly  complete.  In  almost 
every  section  nothing  is  to  be  seen  but  a  very  small  mass  of 
yellowish  brown  pigment,  here  and  there,  occupying  the  place 
of  the  cell.  In  only  one  section  from  this  region  did  I  find 
a  cell  in  fair  preservation  ;  but  without  any  processes,  and 
containing  a  considerable  amount  of  pigment,  but  having  a 
nucleus  and  a  fair  amount  of  protoplasm  around  it  sharply 
stained  by  the  carmine. 

In  the  dorsal  region  the  cells  are  almost  as  much  atrophied, 
but  as  you  pass  down  to  the  lower  dorsal  region  you  find 
more  and  more  cells  in  a  fair  degree  of  preservation  ;  none, 
however,  in  a  normal  condition.  In  the  lumbar  region,  the 
largest  amount  of  cells  are  to  be  seen,  and  in  some  places  the 
number  is  almost  normal,  but  there  is  not  one  cell  which  has 
not  been  affected  ;  the  pigmentation,  atrophy  and  the  absence 
of  processes  are  the  characteristic  changes  in  these  cells  ;  the 
pigmentation  takes  place  in  the  body  of  the  cell,  usually  at 
one  edge,  and  encroaches  upon  the  nucleus  ;  the  pigment  is  of 
a  yellowish  brown  color;  the  atrophy  of  the  processes  appears 
to  come  about  in  an  entirely  different  way,  they  become  more 
and  more  translucent  and  attenuated,  and  at  lust  melt  away, 
from  the  distal  end  first,  without  any  more  positive  change, 
and  they  refuse  to  take  up  the  carmine ;  this  method  of  disap- 
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pearauce  of  the  processes  gives  a  peculiar  appearance  to  the 
sturap ;  it  looks  as  if  the  process  was  cut  off  somewhat 
abruptly,  not  sufficiently  so,  however,  but  as  to  leave  behind  a 
vestige  of  the  process,  showing  this  peculiar  translucent  ap- 
pearance, which,  in  some  cells,  contrasts  very  decidedly  with 
the  thick,  sharply  stained  body  of  the  cell  ;  it  would  appear 
that  all  the  processes  do  not  undergo  this  mode  of  change,  for 
occasionally  there  is  to  be  seen  in  the  grey  matter  of  the  ante- 
rior horn  a  few  processes  in  fair  condition,  which  evidently 
have  been  cut  loose  by  the  section  knife  ;  these,  however,  are 
very  few. 

The  sclerosis  of  the  lateral  columns  is  most  intense  in  the 
cervical  enlargement,  and  becomes  less  so  as  we  go  down  to 
the  end  of  the  cord  ;  the  accompanying  wood-cuts  show  the 
distribution  of  the  sclerosed  area;  it  differs  greatly  in  the  dif- 
ferent regions  ;  the  sclerosis  is  of  a  very  light  character 
throughout  the  cord  ;  it  is  a  very  limited  region  in  which  the 
nerve  tubes  are  much  altered  ;  the  nerve  tubes  in  the  sclerosed 
region  have  simply  become  a  little  smaller,  have  a  cloudy  ap- 
pearance and  a  tendency  to  run  together,  and  a  light  granular 
material  around  them ;  the  septa  running  between  the  nerve 
bundles  are  a  trifle  thicker,  and,  therefore,  appear  more 
numerous  in  this  region,  and  take  up  the  carmine  staining 
very  sharply,  so  that  to  the  naked  e^'e  the  sclerosed  region 
appears  more  diseased  than  microscopic  examination  shows  it 
to  be  in  those  sections ;  from  the  cervical  enlargement  quite  a 
number  of  spider  cells  are  to  be  seen,  similar  to  those  described 
by  several  authors  in  various  pathological  conditions  of  the 
nervous  system,  also  by  Dr.  E.  C.  Seguin  and  myself  in 
disseminated  cerebro-spinal  sclerosis;*  but  they  are  quite 
small ;  in  the  other  regions  there  appears  to  be  very  little 
change  in  the  neuroglia  cells ;  there  is  an  increase  of  blood- 
vessels in  the  diseased  resrions,  o-rev  as  well  as  white  matter  ; 
everywhere  the  blood-vessels  appear  normal.  In  the  cervical 
region  the  central  arteries  are  surrounded  by,  and  their  peri- 
vascular spaces  distended  with  an  opaque   material    which  is 

*"  A  Contribution  to  the  Pathological  Anatomy  of  Disseminated  Cerebro- 
spinal Sclerosis,"  Drs.  E.  C.  Seguin,  J.  C.  Shaw,  and  A.  Van  Derveer, 
Journal  of  Nervous  and  Mental  Disease,  April,  1878. 
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lightly  stained  by  hsematoxylin,  and  which  I  take  to  be  an 
exudated  fluid  of  some  kind,  albuminous  probably,  and  which 
has  become  coagulated  ;  moreover,  there  is  a  cloudy  appear- 
ance in  the  entire  diseased  area  in  this  region,  grey  as  well  as 
white  matter,  and  which  is  evidently  due  to  an  infiltration  of  the 
same  kind  of  material ;  the  question  of  its  being  a  defect  in  the 
method  of  preparation  was  soon  settled  by  making  many  sec- 
tions in  different  ways,  and  the  additional  facts  that  in  the  same 
section  those  parts  of  the  cord  remaining  normal  were  not  in 
the  least  cloudy,  and  that  the  dorsal  and  lumbar  regions  pre- 
pared in  the  same  way,  did  not  present  the  same  appearance. 
Sections  made  very  near  together,  through  the  decussation  and 
into  the  medulla,  showed  that  the  sclerosis  extended  into  the 
anterior  pyramids  of  the  medulla  ;  but  the  sclerosis  became 
more  and  more  light  until,  in  sections  made  through  the 
middle  of  the  olivary  bodies,  it  was  a  very  difficult  mat- 
ter to  tell  if  there  was  any  sclerosis  present ;  but  after 
making  a  great  number  of  sections  through  the  decussation  so 
as  to  find  where  the  sclerosis  ceased,  and,  after  a  most  careful 
examination  of  all  the  specimens  in  their  order,  I  was  able  to 
satisfy  myself  that  there  is  a  very  slight  sclerosis  here,  and 
that  it  has  been  growing  less  and  less  intense  up  to  this  region; 
but  I  was  also  able  to  determine  that  there  is  a  slight  sclerosis 
in  this  region  (sections  through  middle  of  olivary  bodies)  in 
that  part  of  the  medulla  which  Meynert  considers  as  belong- 
ing to  the  lateral  columns  of  the  cord  (see  Fig.  4,  B),  and  that 
a  very  light  fine  strip  extended  from  this  down  almost  to  the 
pyramids  (see  Fig,  4).  Almost  all  the  nerve  cells  in  the  nuclei 
of  origin  of  nerves  have  suffered  atrophy,  the  cells  in  the  pneu- 
mogastric  nucleus  are  wasted  and  indistinct,  but  the  nucleus 
of  the  hypoglossus  is  where  the  disease  is  greatest,  the  cells 
have  undergone  extensive  pigmentation  and  atrophy,  not  one 
nerve  cell  is  to  be  seen  with  a  process ;  the  cells  in  the  nucleus 
of  the  sixth  and  seventh  nerves  are  in  good  condition. 

Sections  through  the  middle  of  pons  and  crura  (left)  shows 
nothing  abnormal. 

The  pectoral  muscle  shows  simple  diminution  in  the  size  of 
the  muscular  fibrils,  and  nothing  more. 

The  question  immediately  arises,  what  is  the  connection  be- 
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tween  the  symptoms  in  this  case  and  the  pathologic  changes 
found  ?  J^umerous  cases  have  now  been  reported  in  snpport  of 
the  spinal  origin  of  progressive  muscular  atrophy,  and  this  case 
is  an  addition  ;  this  view  we  can  now  consider  almost  definitely 
settled  ;  the  myelitis  of  the  anterior  horn  and  disappearance  of 
the  ganglion  cells  explains  the  muscular  atrophy;  but  as  to  the 
connection  which  the  lateral  sclerosis  bears  to  the  myelitis  of  the 
anterior  horns  and  to  the  symptomatology  we  are  still  in  doubt. 

In  recent  years  Prof.  Charcot*  has  announced  and  taught 
that  what  has  heretofore  been  called  progressive  muscular 
atrophy  really  comprehends  two  distinct  diseases,  having  a 
special  symptomatology  and  distinct  pathological  anatomy  ;  a 
first  form  he  calls  progressive  muscular  atrophy  protopathic 
(type  Duchenne-Aran),  a  second  form  progressive  muscular 
atrophy,  deuteropathic  or  lateral  amyotrophic  sclerosis. 

In  the  first  form  muscular  atrophy  is  the  first  and  predominant 
symptom,  the  disease  lasts  many  years,  and  bulbar  symptoms 
do  not  occur ;  myelitis  of  the  anterior  horns  is  the  pathologi- 
cal condition  ;  in  the  second  form,  first  paralysis  or  paresis, 
then  muscular  atrophy  and  contracture,  finally  bulbar  paralysis; 
the  disease  lasting  about  three  years,  witli  fatal  termination  ; 
pathology,  lateral  sclerosis  and  secondary  myelitis  of  the  ante- 
rior horns. 

Now  what  is  my  case,  one  of  lateral  amyotrophic  sclerosis 
with  bulbar  paralysis  ? 

Clinically,  the  contracture  which  Charcot  appears  to  consider 
as  constant  is  wanting,  there  is  not  even  the  least  contracture 
in  the  hands,  and  the  muscular  atrophy  here  was  certainly  the 
first  symptom ;  the  rapidity  of  the  case  and  the  bulbar  paral- 
ysis corresponds  to  the  clinical  picture  given  by  Charcot  of 
lateral  amyotrophic  sclerosis.  Now,  when  we  come  to  ex- 
amine the  cord  there  are  what  appear  to  be  at  first  sight  changes 
which  place  the  case  as  one  of  lateral  amyotropliic  sclerosis, 
but  a  most  careful  study  of  the  sections  lead  me  to  consder  it 
otherwise. 

These  are  my  conclusions  :  the  myelitis  of  the  anterior  horns 

(commencing  in  the  cervical  enlargement)  was  the  primary 

lesion ;  the  extent  and  severity  of  the  lesion  and  the  time  of 

*  Archives  de  Physiohgie,  1875,  and  Maladies  du  Sysieme  Nerveux,  Tome  II. 
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appearance  of  the  muscular  atrophy  lead  me  to  this  opinion  ; 
the  lesion  in  the  lower  part  of  the  cord  and  in  the  analogues 
of  the  anterior  horns  in  the  medulla  was  simply  a  matter  of 
extension  ;  the  sclerosis  of  the  lateral  columns  I  look  upon  as 
entirely  secondary,  and  rather  as  a  form  of  secondary  degener- 
ation than  a  true  sclerosis ;  I  cannot  conceive  how  a  sclerosis 
of  the  lateral  columns  can  exist  for  such  a  length  of  time  (if  it 
had  been  the  primary  lesion)  and  yet  produce  so  slight  an 
effect  on  the  nerve  tubes  as  was  found  to  be  the  case  here. 

I  have  spoken  of  this  condition  of  the  lateral  columns  as 
sclerosis,  because  it  has  been  so  called  by  most  observers,  but 
to  me  this  appears  incorrect,  for  there  certainly  is  a  difference 
between  this  change  and  tliat  wliicli  takes  place  in  dissemi- 
nated cerebro-spinal  sclerosis,  and  to  this  latter  condition 
would  I  restrict  the  word  sclerosis  as  indicating  peculiar, 
active,  and  primary  changes  in  the  neuroglia  cells  ;  the  con- 
dition spoken  of  in  this  case  is,  as  far  as  the  neuroglia  cells  are 
concerned,  comparatively  a  passive  one,  and  resembles  more 
the  condition  seen  in  so-called  secondary  degeneration  due  to 
primary  brain  lesion,  where  the  nerve  tubes  appear  to  be  the 
primary  seat  of  trouble;  the  same  appearance  of  the  neuroglia 
cells  is  seen  in  the  sclerosis  of  the  posterior  columns  in  loco- 
motor ataxia,  and  is  a  different  process  from  that  in  dissemi- 
nated sclerosis. 

The  presence  of  contracture  in  these  cases,  as  a  symptom, 
which  is  always  present  and  due  to  the  sclerosis  of  the  lateral 
columns,  and  which  is  one  of  the  distinguishing  points  of  this  va- 
riety, as  Charcot  supposes,  is  certainly  not  correct.  I  have  had 
the  opportunity  of  seeing  another  case  similar  to  this  one  which 
I  describe  (but  in  which  I  obtained  no  post-mortem).  Here 
there  was  no  contracture,  and  Prof.  Leyden  has  recently 
recorded  several  cases*  in  which  post-mortem  showed,  like  my 
case,  very  light  sclerosis  of  the  lateral  columns;  contracture 
was  absent  in  several  of  his  cases.  Leyden's  cases,  although 
beginning  with  bulbar  symptoms,  are  evidently  the  same  dis- 
ease, having  its  origin  in  a  different  point  of  the  cerebro-spinal 
axis. 

*"  Ueber  progressive,  amyotrophische  Bulbarjjaralyse,  etc."  AreMv  fuer 
Psychiatric  und  NervenkranklicUen.,  Band  8,  lieft  3. 
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The  connection  between  the  lesion  in  the  grey  matter  and 
that  in  the  lateral  columns  is  one  which  has  created  much 
interest  and  some  discussion.  Charcot  is  the  father  of  the  view 
that  in  those  cases  which  present  the  cliuical  history  and  symp- 
tomatology, as  previously  given,  and  in  w-hich  microscopic 
examination  has  shown  myelitis  of  the  anterior  horns  and  sym- 
metrical lateral  sclerosis,  that  the  sclerosis  is  primary  and  the 
lesion  of  the  anterior  horn  secondary.  Upon  this  he  has 
founded  the  disease,  lateral  amyotrophic  sclerosis.  This  view 
of  Charcot's  has  been  pretty  widely  accepted,  and  recently 
Gombault"  has  published  a  monograph  on  the  subject;  it  has, 
however,  met  with  sharp  criticism  from  many  quarters,  espe- 
cially German  neuropathologists.  At  this  time  it  appears  impos- 
sible to  come  to  any  very  definite  conclusion  on  the  subject. 
Many  more  observations  will  have  to  be  recorded  before  it  is 
settled  ;  this,  however,  is  certain,  that  there  are  lesions  of  the 
grey  anterior  horns  which  will  produce  secondary  lesions  of 
the  lateral  columns.  The  idea  that  the  lesion  of  the  lateral 
columns  is  due  to  a  bilateral  lesion  in  the  cerebrum  is  not  con- 
hrmed,  and  appears,  to  say  the  least,  rather  doubtful.  It  is 
true,  as  Flechsig  says,  that  the  lesion  is  most  intense  in  what 
he  calls  "  Pyramidenbahnen"  (at  least  it  is  so  in  my  case),  but 
it  certainly  is  not  equally  intense  throughout  this  bundle,  but 
rather  occupies  the  inner  part  of  it;  and  the  idea  that  the  lesion 
shades  off  from  this  is  to  me  incomprehensible,  as  the  shading 
off,  if  it  were  so,  goes  almost  entirely  to  the  anterior  white 
matter.  The  sclerosis  being  most  intense  in  the  cervical  region, 
shows  that  it  is  not  dependent  upon  lesion  above  the  cord, 
and  the  fact  that  the  sclerosis  disappears  in  the  medulla, 
supports  this,  and  argues  that  it  is  dependent  upon  the 
myelitis  of  the  anterior  horn.  I  do  not  deny  that  there  is  a 
primary  lateral  sclerosis  with  secondary  lesion  of  the  anterior 
horns  ;  but  there  are  certainly  cases  running  the  course  (about 
three  years)  having  the  symptomatology,  bulbar  paralysis,  etc., 
of  what  Charcot  calls  lateral  amyotrophic  sclerosis,  in  which 
the  symmetrical  lateral  sclerosis  is  not  the  primary  lesion  (mj' 
own  and  Leyden's  cases). 

Secondary  changes  are  seen  in  the  lateral  white  matter  in 

*  Etude  sur  le  Sclerose  laterale  amyotroj)hique.     1877. 
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cases  of  infantile  spinal  paralysis  in  which  the  lesion  is  an  acute 
myelitis  of  the  anterior  horns.  No  special  attention  appears 
to  have  heen  paid  to  this  condition,  nor  has  the  question  arisen 
why  it  is  there.  It  must  be  said  that  Charcot  states  that  he  has 
never  seen  a  case  in  which  the  myelitis  of  the  anterior  horns 
caused  secondary  degeneration  of  the  lateral  columns,  but  he 
does  not  appear  to  think  that  it  is  impossible. 

One  point  appears  to  me  of  great  importance  in  the  micro- 
scopic examination  of  these  cases,  and  that  is  a  careful  obser- 
vation and  record  of  the  degree  of  change  in  the  difi'erent 
regions  (anterior  horns  and  lateral  columns).  The  conclusion 
from  all  this  is  evident,  that  the  symptomatology  and  the 
interpretation  of  the  pathological  changes  seen  in  the  so-called 
lateral  amyotroiihic  sclerosis  of  Charcot  will  have  to  undergo 
modifications,  and  cannot  be  considered  so  absolute  as  Charcot 
has  laid  it  down. 

EXPLAJN'ATION  OF  WoOD-CUTS. 

The  shaded  regions  indicate  the  sclerosis. 

Fig.  1. — From  cervical  enlargement,  showing  distribution  of  sclerosis  in 
lateral  white  matter. 

Fig.  2. — From  dorsal  region  ;  it  will  be  observed  that  the  sclerosis  does 
not  occupy  exactlj'  the  same  region  as  in  Fig.  1,  but  keeps  very  near  to  the 
po.sterior  horn.  In  some  sections  from  this  region  the  sclerosis  extended 
prettj'  well  forward,  and  as  far  as  the  anterior  border  of  tlie  anterior  horn, 
and  keeping  close  to  the  grey  matter. 

Fig.  3. — From  lumbar  region.  Here  the  sclerosis  is  very  limited  in  extent 
and  is  well  indicated  by  wood-cut. 

Fig.  4. — From  section  through  middle  of  olivary  bodies;  liere  the  sclerosis 
is  of  an  exceeding  slight  character.  Fig.  a. — Sclerosed  anterior  pyramid. 
Fig.  c. — Nucleus  of  hj-poglossus.  Fig.  6. — Sclerosed  region  in  district  which 
Meynert  considers  as  belonging  to  the  lateral  regions  of  the  spinal  cord ;  also 
a  light  band  of  sclerosis  extending  from  this  down  almost  to  the  sclerosed 
anterior  pyramid. 
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Akt.  y.— cerebral  thermometry.* 


By  Landon  Carter  Gray,  M.  D.,  Brooklyn,  N.  Y. 


"TT  is  well  known  to  all  neurologists  that  M.  Paul  Broca, 
-■-  whose  reputation  as  an  investigator  has  justly  spread  over 
two  hemisplieres,  read  a  paper  on  Cerebral  Thermometry  be- 
fore the  Association,  francaise  pour  V a/oancement  des  Sciences, 
at  its  meeting  on  the  30th  of  August,  ISTT.f  Upon  perusal  of 
the  report  of  this  communication,  I  was  greatly  impressed 
with  the  possible  value  of  the  subject  as  a  diagnostic  aid  in 
cerebral  affections.  I  soon  after\vard  determined  to  repeat 
the  experiments  of  the  illustrious  Frenchman  upon  a  more  ex- 
tended scale,  and  this  paper  contains  the  results  of  sucli  repe- 
tition. 

I  regret  that  I  have  been  obliged  to  content  myself  with  a 
mere  abstract  of  M.  Broca's  paper,  not  having  been  able  to 
obtain  a  full  copy,  although  I  have  sent  to  Paris  for  the  pur- 
pose. This  fact  will  excuse  any  inadvertent  injustice  that  I 
may  happen  to  do  the  gentleman  in  not  crediting  him  with 
more  fullness  of  detail  than  has  been  attributed  to  him  in  the 
report  which  I  possess.  I  have  tlius  not  been  exactly  positive 
as  to  what  variety  of  thermometer  M.  Broca  used,  although, 
from  the  meagre  description  of  the  reporter,  I  have  presumed 
that  he  employed  one  similar  to  the  one  which  I  have  adopted, 
and  which  is  well  known  as  the  Seguin  surface  thermometer 
(Fig.  3).  As  all  American  physicians  are  aware,  this  consists 
of  a  button-like  bulb,  about  three-eighths  of  an  incli  in  diam- 
etgr,  from  which  emerges  an  upright  registering  tube  about 
four  inches  in  length.  The  first  set  of  these,  although  care- 
fully made  for  me  by  Messrs.  Tiemann  <k  Co.,  proved  to  be 
eminently  unsatisfactory,  and  for  two  reasons  :  they  were  not 

*  Although  this  article  has  already  appeared  in  a  medical  journal  in  this 
country,  m'c  reproduce  it  here,  as  of  interest  to  neurologists.  It  will  be  fol. 
lowed  by  another  from  the  same  author  in  the  April  issue  of  the  Journal. 
— Editors. 

\  Progrh  Medical,  1877. 
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self-registering,  and  moderate  pressure  upon  the  bulb  was  found 
to  elevate  the  registering  column  slightly  over  one  degree. 
The  necessary  manipulation  of  the  instruments,  of  which  T 
shall  speak  presently,  rendered  these  defects  fatal  to  accuracy. 
This  easy  response  to  moderate  pressure  upon  the  bulb  is,  I  am 
led  to  believe,  a  very  general  although  unrecognized  fault  with 
thermometers  of  this  variety.  As  a  curiosity,  I  have  brought 
one  with  me  to-day,  made  by  some  foreign  manufacturer,  in 
which,  as  you  see,  pressure  upon  the  bulb  alters  the  scale  15 
degrees.  I  rejected,  therefore,  the  observations  already  made, 
and  ordered  a  new  set.  After  repeated  and  careful  experi- 
mentation, Mr.  A.  Bayer,  by  whom  these  thermometers  are 
made  for  Messrs.  Tiemann  &  Co.,  succeeded  in  completing  a 
set,  in  some  of  which  moderate  pressure  had  no  appreciable 
effect,  while  in  others  such  pressure  would  cause  the  scale  to 
rise  about  one-fifth  of  one  degree;  and  these  were  made  self- 
registering.  Betoj'e  placing  the  thermometers  in  position,  I 
have  made  a  practice  of  shaking  the  register  down  10  to  12 
degrees  below  the  probable  temperature  of  the  part  to  be  reg- 
istered, thereby  avoiding  all  possible  error  from  pressure.  I  have 
taken  great  care  that  these  instruments  should  be  also  perfectly 
accurate  as  registers  of  heat.  They  were  compared  with  a 
standard  thermometer  in  the  possession  of  Mr.  Bayer,  which 
had  been  seasoned  for  three  years  in  the  rough,  then  carefully 
and  repeatedly  graduated  by  a  standard  thermometer  of  Mr. 
James  Green,  the  well-known  maker  of  scientific  apparatus, 
which  latter  is  identical  with  Casella's  standard  ;  and  from  time 
to  time  since  their  manufacture  my  instruments  have  been 
again  tested. 

For  holding  the  thermometer  upon  the  head  1  employ  a 
ribbon,  such  as  is  used  for  a  laryngoscopic  mirror,  or  a  morocco 
band  (Fig.  1),  either  of  which  is  perforated  throughout  its 
length  by  holes  of  proper  size  to  snugly  embrace  the  tube. 
This  ribbon  or  band  encircling  the  head,  upon  a  level  with  the 
eye-brows  and  the  temporal  plane  just  above  the  ears,  and  being 
buckled  across  the  forehead,  I  station  thermometers  in  it  at 
the  points  indicated  by  M.  Broca,  as  follows  :  One  on  each 
side  somewhat  back  and  above  the  commencement  of  the  ex- 
ternal angular  process  of  the  frontal  bone,  one  on  each  side 


Gkay — Cerehral    Thfniunneiry.  67 

just  above  the  ear,  and  on  each  side  of  the  occiput.  The  two 
anterior  points  I  have  termed  the  Frontal  Stations,  the  two 
above  the  ear  the  Parietal  Stations,  and  those  posteriorly  the 
Occipital  Stations.  In  this  manner  the  frontal,  the  parietal, 
and  the  occipital  lobes  are  fairly  approached.  But  these  tem- 
peratures indicate  only  the  temperature  of  the  sides  of  the 
brain.  It  has  seemed  to  me  important,  as  well  as  feasible, 
that  the  temperature  of  the  motor  region  of  the  vertex  should 
also  be  ascertained.  With  this  end  in  view,  I  have  profited 
by  the  recent  researches  in  cranial  topography  of  MM.  Broca,'" 
Heftier,  t  and  Fere.:|;  According  to  these  writers  the  fissure  ot 
Rolando,  which  may  be  regarded  as  at  tlie  centre  of  the  motor 
region  of  the  vertex,  abuts  upon  the  great  longitudinal  fissure 
at  a  distance  of  -17  to  48  millimetres,  or  about  1|^  inch,  to  the 
rear  of  the  coronal  suture.  As  the  coronal  suture,  however,  is 
not  easy  to  distinguish  through  the  scalp  in  the  living  person, 
I  have  selected  the  furrow  formed  by  the  junction  of  the  nasal 
bones  with  the  nasal  process  of  the  frontal  as  a  more  salient 
point  of  departure,  and  have  determined  its  distance  from  the 
coronal  suture  by  measurement  of  24  skulls.  The  average 
was  found  to  be  5  inches,  the  maximum  5|-  inches,  the  mini- 
mum 4^  inches.  This  average,  or  a  deviation  from  it  of  not 
more  than  f  of  an  inch,  was  maintained  in  95.82  per  cent,  of 
the  measurements.  Adding  together  the  calculations  of  the 
French  authorities  as  to  the  distance  of  the  fissure  of  Rolando 
from  the  coronal  suture,  and  my  own  as  to  the  distance  of  the 
coronal  suture  from  the  junction  of  the  nasal  bones  with  the 
frontal,  the  average  distance  of  the  fissure  of  Rolando  from 
the  fronto-nasa]  junction  is  ascertained  to  be  about  6|-  inches, 
the  deviation  being  so  slight  as  to  be  practicality  of  little  mo- 
ment. Mapping  out  the  fissure  of  Rolando  in  this  manner,  I 
have  attached  by  loops  two  ribbons  or  bands  to  the  ribbon  or 
band  encircling  the  liead,  in  such  a  manner  that  one  may  be 

*  "Sur  la  topographie  cranio-cerebrale,"  Rev.  (VAnthroj).,  t.  v.,  No.  2, 1876. 

f "  Circon volutions  cerebrales  chez  riiomme,  et  leurs  rapports  avec  le 
crane,"  par  Ferd.  Heftier,  Dissert.  Inaug.  ;1  I'Acad.  Med.-Chir.  de  Saint- 
Petersbourg,  5  mai,  1873. 

:|:"N'ote  sur  quelques  i)oints  de  la  topographic  cerebrale,"  par  Cli.  Fere, 
Bull.  Soc.  Anat.,  24  dec.,  1875. 
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buckled  across  the  vertex  anteriorly  and  the  other  posteriorly 
to  the  fissure  (Fig.  1).  In  each  of  these  bands  I  station  two 
thermometers,  one  on  each  side  of  the  median  line  of  the  head, 
and  about  an  inch  apart,  so  that  a  square  is  thus  formed,  roughly 
tracing  the  outline  of  the  motor  zone  of  the  vertex,  and  at 
vehose  four  corners  are  situated  the  Vertical  Stations.  These 
bands  or  ribbons  are  of  the  same  material  as  the  lateral  head- 
band, and  similarly  perforated. 


Fig.  3. 


Fig.  4 


Fig.  1. 


Head-Strap. 


Fig.  2. 


Pad. 


Thermometer. 


Finger. 


The  instruments  have  been  carefully  pi-otected  against  at- 
mospheric variations  by  a  small  silk  pad  lined  with  wool  (Fig. 
2),  and  which  has  an  orifice  so  as  to  permit  of  its  being  slid 
over  the  tube  down  to  the  upper  surface  of  the  bulb,  as  well 
as  by  a  silk  finger  (Fig.  4),  also  lined  with  wool,  which  is 
pushed  over  the  tube. 
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It  lias  been  mj-  habit  to  arrange  tlie  head-gear  in  tliis  man- 
ner :  I  first  buckle  the  band  around  the  head.  Sliding  a  pad 
over  each  thermometer,  passing  the  tube  through  a  perforation 
opposite  the  proper  place,  and  then  covering  it  with  a  silk 
finger,  I  adjust  an  instrument  at  each  Frontal,  Parietal,  and 
Occipital  Station.  I  now  fasten  the  vertical  bands  in  place, 
and,  observing  the  same  precaution  as  to  pads  and  fingers,  I 
arrange  the  four  thermometers  as  I  have  described.  The  in- 
struments remain  on  the  head  for  twenty  minutes  ;  and  then, 
gently  and  carefully  removing  the  silk  fingers,  without  at  all 
moving  the  bulb  from  the  scalp,  I  read  off  the  markings. 

M.  Broca's  observatious  were  made  on  twelve  internes  and 
dressers,  who  were  nearly  of  the  same  age,  the  same  intellect- 
ual development,  and  placed  very  nearly  in  the  same  circum- 
stances. For  purely  scientific  or  physiological  purposes,  this 
similarity  of  age,  intellect,  and  surroundings,  was  undoubtedly 
of  great  advantage.  From  a  utilitarian,  diagnostic  point  of 
view,  however,  this  feature  is  of  equally  great  disadvantage, 
because  it  would  be  impracticable  to  select  our  patients  so 
nicely  and  critically.  At  the  outset,  therefore,  I  resolved  to 
take  persons  as  they  came,  simply  being  careful  to  avoid 
any  extremes,  as  of  great  emotion,  mental  excitement,  or 
prolonged  slumber,  and  that  there  should  exist  no  appreciable 
ill-health.  My  observations  were  made  upon  92  of  the  medi- 
cal students  in  attendance  at  the  Long  Island  College  Hospi- 
tal, as  well  as  upon  10  physicians,  numbering  in  all  102  males. 
The  age  has  been  on  the  average  28.91:,  the  maximum  50,  the 
minimum  18.  Of  this  number  I  am  unable  to  make  use  of 
40  for  absolutely  accurate  calculations,  because  of  a  defect  in 
my  thermometers  of  somewhat  less  than  one-quarter  of  one 
degree,  which  was  unnoticed  for  several  days,  and  which  I  can- 
not eliminate  in  any  other  way  than  by  this  wholesale  rejec- 
tion. For  calculations,  however,  that  are  merely  comparative, 
and  wherein  this  defect  would  be  harmless,  I  shall  employ 
these  imperfect  observations  without  hesitation.  In  all  of  my 
cases  I  have  also  taken  tlie  temperature  of  the  mouth  with  an 
accurate  thermometer.  The  Fahrenheit  scale  has  been  used 
in  preference  to  the  centigrade,  as  it  is  more  familiar  to  Ameri- 
cans. 
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The  average  uf  the  Left  Frontal  Station  was  94.36'".  that  of 
the  Right  being  93.71°.  the  difJ'erence  being  .65°.  At  the  Left 
Parietal  the  average  was  94.44:°.  while  at  the  Right  it  was 
93.69°,  the  diiference  being  .95°.  The  average  of  the  Left 
Occipital  Station  was  92.66%  that  of  the  Right   91.94°,  show- 


9'"' 
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ing  a  difference  of 

Thus,  it  will  be  perceived,  the  left  lobes  possess  a  higher 
temperatnre  than  do  those  of  the  right,  the  diiierence  amount- 
ing on  the  average  to  .74°,  Moreover,  the  range  from  maxi- 
mum to  minimum  at  the  lateral  stations  on  the  right  is  larger 
than  it  is  on  the  left,  being  on  the  average  6.25°  on  the  left 
and  7.58°  for  the  right,  showing  a  preponderance  in  favor  of 
the  right  of  1.33°.  It  will  also  be  remarked  that  the  tempera- 
ture of  the  brain  decreases  posteriorly,  with  the  single  excep- 
tion of  the  Left  Parietal  Station,  of  which  the  average  is  .04° 
higher  than  that  of  the  next  highest  point,  the  Left  Frontal. 
In  this  last  particular  my  observations  differ  from  those  of  M. 
Broca.  Has  the  connection  between  the  third  left  frontal 
convolution  and  the  memory  and  faculty  of  language  any- 
thing to  do  with  this  phenomenon  '{  I  am  inclined  to  think 
that  it  has.  M.  Heftier*  states  that  the  lower  portion  of  the 
fissure  of 'Rolando  is  28  millimetres,  or  about  IJy  inch,  to  the 
rear  of  the  fronto-parietal  suture.  It  has  been  at  or  rather 
anteriorly  to  this  point  that  \\\\  Parietal  Stations  have  been 
situated,  so  that  they  have  actually  been  over  or  in  close  prox- 
imity to  the  third  frontal  convolution  at  its  upper  and  pos- 
terior part,  where  it  is  bounded  by  the  lower  portion  of  the 
fissure  of  Rolando.  The  memory  of  words  and  the  faculty 
of  articulate  language,  to  which  the  structural  integrity  of  the 
third  left  frontal  convolution  is  known  to  be  necessary,  are  so 
interwoven  with  all  forms  of  mental  activity,  as  thought 
and  the  emotions,  that  it  is  by  no  means  a  bald  hypothesis  to 
suppose  that  this  convolution  may  have  a  more  incessant  and 
complicated  function  to  perform  than  any  other  portion  of  the 
brain. 

The  maxima  and  minima  of  temperature  at  the  lateral 
stations  were  as  follows  : 

*0/).  cit. 
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Left  Frontal 

Riffht  Frontal.-. 97= 

Left  Parietal 96.50= 

Right  Parietal  97.50° 

Left  Occipital -\  95° 

Right  Occipital.. |  95.50 


Maximum. 


Minimum. 


91° 

89.75° 

90° 

89.50° 

88.75° 


Difference. 


6° 

7.25° 

6.50° 

8° 

6.25° 

7.50 


The  average  range  from  the  maximum  to  the  minimum 
was  (^.91°. 

The  average  of  the  whole  of  the  left  side  of  the  head  was 
93.83°,  of  the  right  92.92°,  there  being  a  difference  of  .91°. 
The  maxima  and  minima  ran  thus  : 


Maximum. 

Minimum. 

Difference . 

Leftside. 

96° 

90.83° 
90° 

6.83° 

Right  side... 

95.25° 

5.25° 

The  average  range  of  the  sides  of  the  head  from  maximum 
to  minimum  was  6.04°. 

The  average  of  the  whole  head,  exchisive  of  the  vertex, 
was  93.51°,  the  maximum  96.09°,  the  minimum  89.75°,  the 
range  6.34°. 

The  average  of  tlie  temperatures  taken  in  the  mouth  was 
99.68°,  the  maxitnum  100.50°,  while  the  minimum  was  99°. 
This  average  is  .somewhat  higher  than  it  is  generally  supposed 
to  be,  and  yet  it  is  in  i^triking  accord  with  that  obtained  by 
Dr.  J.  Davy,"  ^n  his  series  of  i-esearches  upon  114  subjects  of 
both  sexes,  of  different  ages,  among  various  races  and  latitudes, 
and  with  various  atmospheric  temperatures.  His  mean  was 
100°,  the  highest  temperature  102°,  the  lowest  96.50°.  It  is  a 
curious  coincidence  that  the  mean  temperature  of  the  atmos- 
phere in  his  investigations  was  about  the  same  as  in  mine.  Of 
this  I  feel  quite  positive,  although  I  have  no  exact  notes  of  this 
factor  in  my  own  cases. 

The  temperature  of  the  vertex  was  taken  in  persons  whose 
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hair  was  decidedly  tliin,  or  who  were  bald.  The  hair  at  the  sides 
need  only  be  encountered  at  the  Occipital  Stations.  At  the 
brow  and  above  the  ear  the  thermometer  can  always  be  placed 
directly  upon  the  skin  ;  and  even  at  the  occiput  the  hair  can 
be  pushed  to  one  side  to  so  large  an  extent  as  to  intei'fere  but 
slightly  with  the  result,  as  I  shall  presently  endeavor  to  show. 
At  the  vertex,  howevei',  tlie  hair  is  usually  very  much  thicker, 
longer,  and  more  difficult  to  dispose  of,  rendering  observations 
of  the  kind  of  which  I  am  treating  extremely  variable  and  un- 
certain. I  regret  to  state  that  for  these  reasons  my  cases  have 
been  limited  to  13 — too  small  a  number  upon  which  to  base 
positive  conclusions,  but  which  I  hope  to  supplement  at  some 
future  day  with  others.  I  have  not  thought  it  worth  while  to 
detail  the  temperature  at  the  four  individual  stations,  nor  ot 
those  to  the  left  and  right  of  tlie  great  longitudinal  fissure,  as 
they  are  all  too  closely  approximated  to  render  this  procedure 
of  any  value,  but  rather  to  calculate  the  average  of  the  whole 
vertical  quartette.  This  was  91.67".  The  maximum  stood  at 
94.50°,  the  minimum  at  83.37°,  the  range  from  maximum  to 
minimum  being  6.13°. 

The  temperature  of  the  whole  head,  inclusive  of  the  vertex, 
was  92.66°,  the  maximum  95.02°,  the  minimum  90.67°,  the 
range  from  maximum  to  minimum  4.35°. 

I  have  endeavored  to  ascertain  what  ditference  was  effected 
at  the  Occipital  Stations  by  the  hair.  I  have,  therefore,  com- 
pared the  temperature  at  these  spots  of  thirteen  thin-haired 
persons  with  the  temperature  at  the  same  points  in  thirteen 
thick-haired  individuals.  In  those  with  thin  hair  the  average 
on  the  left  was  92.62°,  standing  at  92.11°  on  the  right.  The 
thick-haired  possessed  an  average  on  the  left  of  92.19°,  on  the 
right  of  91.38°.  The  average  elevation  of  temperature  ob- 
tained in  the  thin-haired  above  those  whose  hirsute  covering 
was  more  abundant  was  .58°,  or  slightly  above  one-half  of  one 
degree. 

The  effect  of  mental  exercise  upon  the  temperatures  has 
been  exceedingly  variable.  My  observations  only  number  four, 
and  I  do  not  cite  them  to  demonstrate  a  general  law,  which 
can  only  be  established  by  more  extended  study,  but  simply 
to  contribute  in  some  slight  degree  to  this  studv.     In  the  first 
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of-  my  subjects,  a  very  intelligent  physician,  after  reading  ten 
minutes,  the  only  rise  was  one  of  .50°  at  the  Right  Parietal 
Station.  In  the  second  person,  a  young  student,  ten  minutes' 
reading  produced  an  elevation  of  .75'^  at  the  Left  Parietal 
Station,  and  one  of  .50 ""  at  the  Eight  Frontal.  My  tliird  case, 
an  eminent  physician  of  an  active  and.  profound  mind,  was 
tested  after  a  vivacious  lecture,  and  yielded  the  following 
figures:  A  decrease  of  1.67°  at  the  Left  Frontal,  an  increase  of 
2.50°  at  the  Left  Parietal.  On  the  right  side  there  was  an  in- 
crease at  each  of  tlie  three  Stations  amounting  to  .67""  at  the 
Frontal,  to  1°  at  the  Parietal,  to  2.50°  at  the  Occipital.  Yet  the 
average  of  the  whole  left  side  amounted  to  .98°,  whereas  that 
of  the  whole  right  descended  .28°.  The  average  of  the  whole 
head,  however,  exclusive,  of  course,  of  the  vertex,  which  was 
not  taken  into  account  for  this  purpose,  M^as  raised  .25"  by  the 
lecture.  The  fourth  observation  varies  still  more  remarkably. 
It  was  made  upon  a  distinguished  professional  gentleman,  who 
is  a  well-known  writer  and  an  active  lecturer,  and  was  taken 
after  a  lecture  delivered  in  the  full  tide  of  a  medical  term.  On 
the  left  side  the  Frontal  and  Occipital  Stations  fell  .25"  and 
2°  respectively,  and  the  Parietal  rose  .50°.  The  Right  Frontal 
rose  .50°,  the  Parietal  1°,  while  the  Occipital  fell  off  .75°. 
The  average  of  the  left  side  was  .69°  higher  after  the  lecture, 
whereas  tliat  of  the  right  was  .25°  lower.  But  the  average  of 
the  whole  head  was  elevated  1.17°.  The  averages  computed 
from  these  figures  showed,  nevertheless,  that  the  psychical 
labor  had  increased  the  actual  evolution  of  heat  in  general, 
however  much  it  might  vary  at  particular  points,  tlie  average 
of  the  whole  head  having  ascended  .14°,  the  average  of  the 
left  side  .19°,  the  average  of  the  right  side  .07°.  In  this  con- 
nection I  desire  to  call  attention  to  a  fact  lending  support  to 
the  theory  which  I  have  advanced  in  regard  to  the  relative 
functional  activity  of  the  third  left  frontal  convolution.  In 
three  of  these  four  cases  there  was  an  elevation  of  temperatui*e 
at  the  Left  Parietal  Station  of  from  2.50°  to  .50°  ;  the  average 
ascent  of  the  four  subjects  was  thus  .89°.  In  other  words, 
there  was  very  generally,  so  far  as  these  scanty  figures  show, 
an  increased  amount  of  caloric  given  oft"  in  the  neighborhood 
of  the  third  left  frontal  convolution,  and  the  average  of  this 
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amount  was  greater  tliaii  the  averaj^e  of  the  increase  at  anv 
other  point. 

These  observations  tally  in  many  respects  with  those  of  M. 
Broca.  He  states  the  average  of  the  left  and  right  sides  to  be 
respectively  93.20°  and  93.02''',  while  my  figures  are  for  the 
same  points  93.83'^  and  92.92%  standing  .63^  more  on  the  left 
and  .10^  less  on  the  right.  Again,  according  to  him,  the  aver- 
age of  the  whole  head  is  92.87°,  and  the  maximum  and  mini- 
mum are  affirmed  to  be  each  94.75"  and  91.04°.  I  found  this 
average  to  be  92.66°,  or  .'iV  lower  than  he  did,  and  tlie  maxi- 
mum and  minimum  to  be  95.02°  and  90.67°,  or  .27°  higher  in 
the  former  and  .37°  lower  in  the  latter.  These  variations  are 
so  trivial  that  they  may  readily  be  explained  by  the  great  dis- 
proportion between  the  number  of  M.  Broca's  cases  and  ray 
own.  Indeed,  to  my  mind,  the  difference  is  so  slight  that  I 
even  deem  it  worthv  of  being  regarded  as  evidence  of  the  re- 
markable unifornjity  of  the  cerebral  temperature.  I  cannot 
look  upon  it  as  a  mere  coincidence  that  the  temperature  of 
twelve  young  men,  who  were  selected  for  experiment  with 
great  precautions  as  to  similarity  in  age,  intellect,  and  sur- 
roundings,'should  approximate  so  closely  to  the  temperature 
of  102  individuals,  who  were  purposely  selected,  so  to  speak, 
with  carelessness. 

It  will  liav^e  been  observed  that  the  range  from  the  maxi- 
mum to  the  minimum  temperature  is  a  large  one  when  com- 
pared with  that  of  the  axillary  or  buccal  temperature.  For 
instance,  in  my  cases  the  buccal  temperature  ran  over  a  scale 
of  1.25°,  the  maximum  rising  to  .58°  above,  wdiile  the  mini- 
mum was  .68°  below  the  average.  In  the  cerebral  tempera- 
tures, on  the  other  hand,  the  average  range  at  the  lateral  sta- 
tions was  6.91°,  while  at  the  vertex  it  was  6.13°.  A  irnori  it 
might  well  be  supposed  that  the  production  of  heat  within  the 
cerebrum  would  fluctuate  within  much  wider  limits  than  it 
would  in  the  body.  The  wonderful  complexity  of  the  func- 
tion of  the  brain  ;  its  almost  ceaseless  activity;  the  ease  with 
which  it  is  animated  or  depressed  by  innumerable  internal  and 
external  influences  ;  the  manifest  provision  for  normal  fluctua- 
tions of  the  vascular  supply  within  comparatively  wide  limits, 
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as  is  evidenced  in  the  greater  anionnt  of  contractile  fibre  in 
the  cerebral  arteries  relatively  to  the  peripheral  vessels,  as 
well  as  in  the  arterial  expansion  which  is  permitted  by  the 
peri- vascular  spaces :  all  point  to  this  organ  as  one  in  which 
the  molecular  changes  proceed  with  unrivaled  vivacity  and 
variability,  and  in  which  the  evolution  of  heatwhould  be  char- 
acterized by  equal  rapidity  and  variation.  Can  we  then  in 
the  face  of  this  large  range  of  the  temperature  of  the  normal 
brain  from  maximum  to  minimum,  make  any  diagnostic  use 
of  the  thermometer '.  Let  the  ensuing  figures  answer  this 
qnestiou.  In  61.8-1:  per  cent,  of  the  observations,  the  temper- 
ature stood  either  at  the  average,  or  froni  1.13'  ai)Ove  to  1.14° 
below.  In  77.95  per  cent,  of  the  cases,  the  temperature  was 
either  at  the  average,  or  from  1.64"  above  to  1.70°  below.  In 
86.23  per  cent,  of  the  personages  examined,  the  temperature 
was  at  the  average,  or  from  2.13°  above  to  2.26°  below.  In 
64.33  per  cent,  of  the  cases,  the  temperature  at  each  of  the 
lateral  stations  on  the  left  was  higher  than  that  of  the  cor- 
responding stations  on  the  right.  In  10.33  per  cent,  the  tem- 
perature at  each  of  the  lateral  stations  on  the  left  was  the 
same  as  at  the  corresponding  stations  on  the  right.  In  25.33 
per  cent,  of  the  cases,  the  temperatui'e  at  the  lateral  stations 
on  the  right  was  higher  than  at  the  corresponding  stations  on 
the  left.  The  average  of  the  whole  of  the  left  side  was  higher 
than  that  of  the  right  in  70  per  cent.  Finally,  the  average  of 
the  whole  of  the  right  side  was  higher  than  that  of  the  left  in 
30  per  cent.  In  other  icords,  lohen  the  temperature  goes  be- 
yond one  and'  a  half  degree  above  or  below  the  average,  there 
icill  be  only  22.05  persons  in  every  hundred  in  whom  S,t  would 
be  normal  •  when  the  temperature  surpasses  ahout  tvao  degrees 
ahove  or  beloic  any  average^  there  ivill  be  only  13.77  individ- 
uals in  a  hundred  in  whom  this  temperature  would  be  nor- 
mal;  arid  only  26.^S  j^ersons  out  of  a  hundred  will  display  a 
higher  temperature  at  any  station  on  the  right  side  than  at 
any  correspondityj  ■station  on  the  left. 

In  view  of  all  these  facts,  I  feel  myself  warranted  in  draw- 
ing  the  following  conclusions  : 

1.  The  average  temperature  of  the  Left  Frontal  Station  is 
94.36%  the  Eight  being  93.71". 
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2.  The  average  temperature  of  the  Left  Parietal  Station  is 
94.44°,  the  Eight  being  93.59°. 

3.  The  average  temperature  of  the  Left  Occipital  Station  is 
92.66°,  the  Right  being  91.94='. 

4.  The  average  temperature  of  the  left  side  of  the  head  is 
93.83°,  the  right  being  92.92°. 

5.  The  average  temperature  of  the  whole  head,  exclusive  of 
the  vertex,  is  93.51°. 

6.  The  average  temperature  of  the  motor  region  of  the 
vertex  is  91.67^. 

7.  The  average  temperature  of  the  whole  head,  inclusive  ot 
the  vertex,  is  92.66°. 

S.  If  there  be  an  alteration  of  temperature  at  any  of  the 
lateral  stations  of  more  than  one  and  a  half  degree  above  or 
below  the  average  temperature  of  such  station,  this  fact  will 
justify  a  suspicion  of  abnormal  change  at  that  point. 

9.  If  there'  be  an  alteration  of  temperature  at  any  of  the 
lateral  stations  of  more  than  two  degrees  above  or  below  the 
average  of  such  station,  this  fact  will  constitute  strong  evi- 
dence of  the  existence  at  this  station  of  abnormal  change. 

10.  In  proportion  as  the  alteration  of  temperature  at  any 
individual  station  is  increased  or  decreased  beyond  the  figures 
just  mentioned,  in  exact  proportion  will  the  strength  of  the 
evidence  be  increased  as  to  the  existence  of  abnormal  change 
at  that  station,  until,  the  maximum  or  minimum  having  been 
])assed,  the  evidence  will  become  almost  conclusive. 

11.  Should  it  so  happen  that  such  elevation  of  temperature 
above  the  average  should  be  at  any  lateral  station  on  the  right, 
causing  $  rise  at  this  point  beyond  the  average  temperature  at 
the  corresponding  station  on  the  left,  this  would  strengthen 
the  suspicion  or  the  evidence. 

12.  These  renaarks  apply  with  equal  force  to  the  average 
for  the  whole  of  either  side,  as  well  as  to  the  average  for  the 
whole  head. 

13.  It  is  necessary  to  the  validity  of  these  conclusions 
that  the  contemporaneous  bodily  temperature  should  be  nor- 
mal, or  that  there  should  be  a  marked  disproportion  I)etween 
it  and  the  cerebral  temperatures. 
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Throuo'h  the  kindness  of  my  friend,  Dr.  Frank  W.  Rock- 
well, of  Brooklyn,  I  have  been  enabled  to  test  the  value  of 
these  deductions  in  a  very  interesting  case  of  tumor  of  the 
braiuf  which  I  was  courteously  permitted  to  report  to  the 
Xew  York  iSTeurological  Society,  at  its  meeting  on  June  3d  of 
this  year,  and  of  which  Dr.  Rockwell  will  soon  publish  a  full 
account.  The  patient  was  a  female,  aged  thirty-four.  Thei-e 
was  present  a  typical  "  choked  disk,"  marked  pain  in  the 
temple  and  broM',  becoming  unbearable  in  paroxysms,  nausea, 
vomiting,  ptosis,  paralysis  of  the  ocular  muscle.  The  first 
paroxysm  of  pain  came  on  January  21st.  The  bodily  tem- 
perature ranged  near  the  normal.  Upon  these  symptoms  a 
diagnosis  of  intra-cranial  tutnor  was  made,  probably  situated 
at  the  base.  Placing  my  therujometers  upon  the  head,  I 
ascertained  the  temperature  at  the  dilferent  stations  to  be 
as  follows  : 

Left.  Right. 

Frontal 96.75°  d8:S3\ 

Parietal 95'  99.75\ 

*        Occipital 96.75°  100.50°. 

The  average  of  the  two  sides,  if  calculated,  will  be  found 
to  be  96.16°  on  the  left,  on  the  right  99.52"^,  the  average  for 
the  whole  head  being  97.84°. 

The  rise  above  the  normal  averages  is  startlingly  apparent. 
At  the  Left  Frontal  Station  it  was  2.39°;  at  the  Left  Parietal, 
.56°;  at  the  Left  Occipital,  4.09°;  at  the  Right  Frontal,  5.12°; 
at  the  Right  Parietal,  6.16°;  at  the  Right  Occipital,  8.56°; 
while  the  average  of  the  left  side  had  mounted  above  the 
normal  2.33°,  the  right  side  6.60°,  and  the  average  of  the 
whole  head  4.33°! 

This  particular  observation  was  taken  as  I  was  at  the  out- 
set of  my  study  of  the  subject,  and  was  made  with  my  fii»st 
set  of  thermometers,  which,  as  I  have  ^already  stated,  were 
defective.  I  have  satisfied  myself,  however,  that  the  defect 
amounted  to  but  a  little  over  one  degree.  If,  therefore,  from 
these  figures  one  and  a  half  degree  be  deducted,  all  fear  of 
error  may  be  dismissed ;  and  yet  the  increase  is  unmistakable. 
About  this  date  (March  4th),  I  wrote  Dr.  Rockw^ell  :  "  I  shall 
certainly  expect  to  see  infiamraatory  changes  from  the  base  of 
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the  fissure  of  Sylvius  backward  along  the  occipital  lobe,  as  well 
as  that  these  changes  shall  be  spread  around  the  base  of  the  fis- 
sure." The  patient  died  March  16th.  At  i\\Q post-mortem^  at 
which,  tnuch  to  my  regret,  circumstances  prevented  ir^y  at- 
tendance, there  were  present  Drs.  Rockwell,  Arthur  Matthew- 
son,  and  E.  S.  Bunker.  The  meninges  were  found  apparently 
normal,  with  the  exception  of  a  slight  congestion.  At  the 
base  of  the  brain  the  membranes  and  skull  were  to  all  appear- 
ances healthy.  But  a  soft,  jelly-like  tumor,  tiie  size  of  a  hazel- 
nut, was  found  betM-een  the  horizontal  or  posterior  branch  of 
the  fissure  of  Sylvius  and  the  first  temporal  fissure,  while  the 
whole  of  the  right  occipital  lobe  was  converted  into  a  colloid, 
extremely  vascular  mass,  which  gave  way  under  examination, 
this  degeneration  also  extending  anteriorly  to  the  tumor  as 
far  as  the  fissure  of  Sylvius.  There  was  no  apparent  disease 
except  at  these  points.  Upon  microscopical  examination,  I 
ascertained  the  tumor  to  be  a  typical  glioma,  thickly  strewn 
with  small  extravasations  of  blood. 

This  is,  I  believe,  the  first  case  on  record  in  which  a  diag- 
nosis of  the  locality  of  an  intra-cranial  morbid  growth  has 
been  made  with  a  thermometer,  and  afterward  verified  by  a 
post-mortem  examination. 

I  cannot  resist  the  conviction  tliat  these  data  are  sufiiicient 
to  enable  the  profession  to  employ  the  thermometer  with 
profit  in  the  diagnosis  and  localization  of  cerebral  afifections. 
I  trust  that  experience  will  substitute  proof  for  my  conviction. 
I  am  now"  engaged  in  the  study  of  the  pathological  aspect  of 
this  question.  My  material  is  not  yet  ripe  for  publication, 
but  I  expect  at  some  future  day  to  be  able  to  communicate  to 
the  profession  further  details  as  to  the  exact  possibilities  of 
this  subject. 
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ABSTRACTS   FROM   THE   PROCEEDINGS   OF   THE 
NEW   YORK   NEUROLOGICAL   SOCIETY. 


By  W.  J.  Morton,  M.  D.,  Secretary, 


Messrs.  Editors:  —  During-  the  last  six  months  the  pro- 
ceedings of  the  society  have  been  full  and  interesting.  What 
follows  represents  but  a  part  of  its  work,  since  several  papers 
have  been,  or  are  to  be,  published  in  this  journal,  and  need 
therefore  be  only  alluded  to  here. 

At  the  April  meeting  Dr.  T.  A.  McBride  read  a  paper  enti 
tied  "  Digiti  Mortui ; "  *  specimens  of  a  case  of  progressive 
muscular  atrophy  were  shown  by  Dr.  J.  C.  Shaw ;  f  and  the 
officers  for  the  ensuing  year  were  elected. 

At  the  May  meeting  Dr.  Seguin,  the  retiring  president, 
made  a  few  remarks,  and  introduced  Dr.  Shaw,  the  president 
elect.  Dr.  Seguin  read  a  paper  on  a  case  of  locomotor  ataxia, 
followed  by  general  discussion. 

At  the  June  meeting  Dr.  Landon  Carter  Gray  gave  the  his- 
tory of  a  cerebral  glioma.  The  symptoms  were  :  a  typical 
"  choked  disk,"  marked  pain  in  the  temple  and  brow,  becom- 
ing unbearable  in  paroxysms,  nausea,  vomiting,  ptosis,  paraly- 
sis of  the  ocular  muscles.  The  first  painful  paroxysm  began 
on  Jan.  21st.  Death  occurred  on  the  16tli  of  the  ensuing 
March.  Patient  was  a  female,  aged  34.  The  tumor  was  soft, 
jelly-like,  of  the  size  of  a  hazelnut,  situated  between  the  hori- 
zontal or  posterior  brunch  of  the  fissure  of  Sylvius  and  the 
first  temporal  fissure  on  the  right  side,  while  the  whole  of  the 

*  This  will  appear  in  the  April  number  of  the  Journal  of  Nervous  and 
Mental  Disease. 
f  Published  in  the  present  number. 
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occipital  lobe  was  converted  into  a  colloid,  extremely  vascular 
mass,  which  gave  way  under  examination.  This  degeneration 
also  extended  anteriorly  to  the  tumor  as  far  as  the  mouth  of 
the  fissure  of  Sylvius.     The  meninges  were  normal.* 

Dr.  Gra}^  also  reported  a  case  of  large  tumor  of  the  medulla 
oblongata,  of  which  he  possessed  an  imperfect  history,  having 
never  seen  the  patient  before  the  autopsy.  Nine  or  ten  weeks 
before  death,  symptoms  began  with  intense  occipital  pain, 
although  there  was  a  specific  taint  of  four  years'  standing, 
which  had  been  manifested  by  occasional  slight  disturbances 
of  health.  After  a  week's  duration,  the  occipital  cephalalgia 
remitted,  and  the  patient  resumed  work,  though  not  with  his 
usual  vigor.  It  soon  returned,  and  was  speedily  followed  by 
partial  paralysis  of  the  feet  and  legs,  this  paralysis  ascending 
until  the  four  extremities  were  involved,  at  the  same  time  in- 
creasing locally  in  severity.  At  the  time  when  the  patient 
came  under  observation,  three  days  before  death,  there  was 
complete  j)aralysis  of  the  fonr  extremities,  and  the  muscles  of 
respiration  were  laboring  heavily.  Head  and  face  free  from 
paralysis,  and  voice  normal,  though  he  preferred  whispering 
to  save  his  breath.  He  was  somewhat  emaciated,  and  skin 
was  dry  and  harsh.  Bladder  and  rectum  paralyzed,  latter 
having  been  in  this  state  for  three  weeks.  Urine  was  puru- 
lent. Rectum  was  found  dry  as  the  skin,  great  rolls  of  epith- 
elium coming  away,  but  nothing  resembling  fecal  matter. 
Was  perfectly  rational,  though  somewhat  dull.  Death  from 
failure  of  respiratory  muscles.  The  heart  continued  to  beat 
quite  as  strongly  as  it  had  done  for  days  up  to  and  even  some 
half-dozen  beats  beyond  the  cessation  of  respiration.  Autopsy: 
An  irregularly  conical  tumor  was  found  on  the  posterior  sur_ 
face  of  the  oblong  medulla,  extending  from  the  cerebellum  to 
5^  centimetres  below,  and  pressing  upon  the  lower  portion  of 
fourth  ventricle.  The  growth  had  been  entirely  from  the 
dura  mater,  no  attachment  to  the  medulla  having  taken  place. 

*This  case  was  mentioned  by  Dr.  Gray  in  his  article  on  "  Cerebral  Ther. 
niometrj^"  read  before  the  American  Xeurological  Association,  and  pub- 
lished in  the  New  York  Medical  Journal,  Aug.,  1878.  The  site  of  the  tumor 
was  diagnosed  by  him  with  his  cerebral  thermometers,  and  it  is  claimed  to 
be  the  first  thermometrical  diagnosis  on  record  of  the  locality  of  a  cerebral 
tumor. 
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The  tumor  was  irregularly  lobulated,  being  ^\  centimetres 
thick  and  5|-  wide  at  tlie  base  of  the  cone,  which  was  above, 
and  about  \  centimetre  thick  and  \\  wide  at  the  apex.  It 
had  flattened  out  the  posterior  surface  of  the  medulla  to  some 
extent,  and  there  were  shallow  depressions  on  this  surface  and 
on  the  floor  of  the  ventricle  formed  by  the  lobules.  The 
growth  was  hard,  resisting,  flbrous  to  the  touch.  Microscopi- 
cal examination  showed  it  to  be  a  fibro-sarcoma. 

Dr.  Seguin  presented  some  specimens  of  sections  from  the 
spinal  cord  of  an  anencephalous  fcetus. 

Dr.  Hammond  then  read  a  paper  "  On  Obscure  Abscesses  of 
the  Liver ;  their  association  with  Hypochondria,  and  their 
Treatment.'*  Beginning  with  the  proposition,  that  abscess  of  the 
liver  may  exist  without  exciting  suspicion,  either  by  any  marked 
general  or  local  symptoms,  the  reader  proceeded  to  sustain 
this  point  by  numerous  citations  of  authors  and  of  instances, 
and  then  passed  at  once  to  the  recital  of  the  particulars  of 
several  cases  which  had  come  under  his  own  observation. 
Omitting  many  details  of  these  cases,  Ave  in  number,  they 
may  be  thus  briefly  summarized  : 

Case  I. — B.  B,,  aged  45,  sufl:'ering  from  spinal  paralysis,  had 
injured  his  right  side  by  a  fall.  There  was  never  any  decided 
pain  in  the  part  injured  nor  enlargement,  and  no  fever  or  signs 
of  exhaustion  appeared.  Gastric  derangement,  some  pain  at 
times  in  the  right  shoulder,  and  very  marked  hypochondria, 
however,  existed.  It  was  thought  that  fluctuation  could  be  de- 
tected over  the  anterior  surface  of  the  liver.  The  needle  of  an 
aspirator  was  introduced  through  the  tenth  intercostal  space, 
rather  behind  a  line  let  fall  from  the  middle  of  the  right  axilla, 
and  flfteen  and  one-half  ounces  of  pus  were  evacuated.  No  un- 
pleasant symptoms  followed  the  operation  ;  the  patient's  gen- 
eral health  as  well  as  his  mental  condition  greatly  improved, 
and  he  remains  well  except  as  regards  the  paralysis  of  the 
lower  extremities,  from  which  he  had  previously  suftered. 

Case  II. — E.  P.  E,,,  aged  70,  had  been  for  several  years 
under  treatment  for  cerebral  symptoms,  and  latei*  had  a  slight 
seizure,  apparently  of  cerebral  hemorrhage,  not  followed,  how- 
ever, by  any  permanent  paralysis.  In  August,  1876,  after  a 
considerable   iiitei'val,  during  which  he  had  regained  a  good 
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degree  of  health,  lie  again  came  for  consultation,  complaining 
of  great  depression  of  spirits,  irregular  action  of  the  heart, 
gastric  derangement,  alternate  constipation  and  diarrhoea.  The 
conjunctivae  were  of  a  slight  yellow  tinge,  though  no  bile 
was  discovered  in  the  urine.  There  was  no  enlargement  of 
the  right  side  of  the  abdomen,  no  distinct  pain  in  the  liver, 
and  but  slight  tenderness  on  pressure.  Nor  could  fluctuation 
be  detected  with  any  certainty. 

The  fear  of  death  and  other  morbid  apprehensions  were, 
however,  so  great  that  it  was  determined  to  aspirate  the  liver. 
A  small  needle  was  introduced,  as  in  the  previous  instance, 
and  eight  and  a  half  ounces  of  pus  were  evacuated.  The 
patient  made  an  excellent  recovery ;  the  mental  symptoms 
disappeared  at  once,  and  his  general  health  became  better 
than  it  had  been  for  years.  There  has  never  been  since  the 
operation  any  approach  to  hypochondria. 

Case  III. — J.  N.  C,  aged  48,  suffering  from  cerebral  hy- 
peremia, which  was  at  first  relieved  by  removing  a  small 
growth  from  the  external  meatus  of  the  ear.  In  a  month 
however,  these  symptoms  returned.  He  was  also  depressed  in 
spirits,  the  stomach  was  deranged,  nausea  was  frequent,  there 
were  irregular  action  of  the  heart  and  a  peculiar  livid  appear- 
ance of  the  face  and  neck.  Insomnia  remained  a  marked 
symptom.  Under  treatment  amendment  occurred,  l)Ut  after  a 
few  months  the  patient  again  returned,  worse  than  he  had  yet 
been.  Insomnia  was  distressing;  he  had  unpleasant  dreams 
when  he  did  sleep;  he  was  apprehensive  of  impending  death, 
insanity  or  paralysis.  There  were  pain  in  the  head,  a  sensa- 
tion of  weight  at  the  vertex,  vertigo,  irregular  and  at  times 
intermittent  action  of  the  heart,  constrained  respiration,  and 
also  the  peculiar  lividity  previously  noticed.  Dyspepsia,  con- 
stipation, and  a  slight  yellow  tinge  in  the  conjunctivge  were 
also  present.  Slight  but  distinct  evidence  of  bile  in  the  urine 
was  discovered. 

Examination  of  the  liver  failed  to  show  any  enlargement 
or  tenderness.  It  was  thought  that  fluctuation  could  be  de- 
tected. Inquiry  revealed  the  fact  that  the  patient  had  several 
years  previously  suffered  from  malarious  attacks,  and  was  now 
livinof  in  a  malarious  region. 
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On  the  21st  of  August  the  needle  of  a  hypodermic  syringe 
was  introduced  through  the  ninth  intercostal  space,  and  pus 
obtained.  On  the  23d  an  aspirating  needle  was  introduced, 
and  ten  ounces  of  highly  offensive  brownish-colored  pus  evac- 
uated. The  same  needle  was  then  reinserted  at  the  spot  where 
the  hypodermic  syringe  had  been  previously  introduced,  and 
four  ounces  of  pus,  quite  free  from  odor,  obtained.  The  pa- 
tient regained  excellent  health,  his  cerebral  symptoms  entirely 
disappeared,  his  complexion  became  clear,  his  stomach  and 
bowels  recovered  their  normal  functions,  and  he  is  now  able 
to  transact  an  immense  business. 

Case  IT. — -W.  J.  S.,  aged  30.  Three  years  previously  was 
treated  for  symptoms  indicative  of  cerebral  hypersemia,  with 
gastric  disturbance.  Persistent  wakefulness  was  a  marked 
symptom.  His  general  health  was  bad.  his  body  emaciated 
and  his  urine  loaded  with  urates.  He  improved  under  treat- 
ment but  was  subject  to  relapses,  apparently  due  to  over  mental 
exertion.  In  April  of  the  present  year  he  was  again  seen. 
His  symptoms  were  pain  in  the  head,  insoninia,  and  hypo- 
chondria of  a  very  decided  form  ;  also  dyspepsia  characterized 
by  pain,  burning,  nausea  and  vomiting.  The  urine  contained 
a  large  excess  of  phosphates,  but  no  bile.  The  conjunctivoe 
were  tinged  and  the  complexion  sallow.  Emaciation  was  ex- 
treme. Examination  of  the  liver,  owing  to  the  thinness  of  the 
patient's  abdominal  walls,  was  effected  with  ease,  but  no  enlarge- 
ment or  prominence  or  tenderness  of  that  organ  could  be  de- 
tected, nor  was  pain  complained  of  in  its  region.  There  was 
however  distinct  fluctuation.  The  patient  agreed  to  an  oper- 
ation, and  accordingly  the  smallest-needled  fan  aspirator  was 
introduced  at  the  eighth  intercostal  space,  taking  care  to  making 
the  puncture  valvular.  Eight  and  a  half  ounces  of  odorless 
pus  were  evacuated.  The  patient  immediately  began  to  im- 
prove in  appetite  and  spirits,  his  dyspepsia  disappeared,  he 
slept  well,  the  pain  in  his  head  ceased,  his  complexion  became 
clear,  and  in  a  few  days  he  returned  home  quite  recovered. 

Case  V. —  F.  C.  S.,  aged  48.  His  symptoms  were  pain  in 
the  head,  occasional  vertigo,  wakefulness,  great  mental  depres- 
sion, dyspepsia,  and  other  indications  of  cerebral  hypersemia. 
Under  treatment  he  improved  greatly,  except  in  the  one  point 
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of  mental  depression.  After  an  interval  of  six  months  of  fair 
health,  all  his  old  symptoms  again  made  tlieir  appearance,  the 
hypochondria  especially  being  present  to  an  alarming  extent. 
He  had  lost  all  interest  in  life,  thongh  at  the  same  time  fnll  of 
the  most  gloomy  apprehensions  in  regard  to  himself.  He  was 
certain  that  his  disorder  must  end  in  death  or  insanity,  and  he 
did  not  care  which.  Of  the  diagnosis  of  cerebral  hypememia 
there  was  no  donbt,  but  added  to  this  was  a  degree  of  hypo- 
chondria approaching  to  insanity.  The  gastric  disturbance 
was  great,  there  was  no  appetite,  he  suffered  severely  from 
alternate  diarrhea  and  constipation,  and  the  complexion  was 
sallow.  After  careful  and  thorough  examination,  no  signs  of 
disease  of  the  liver  could  be  detected  by  abdominal  examina- 
tion, neither  by  the  operator  himself  nor  by  the  two  medical 
gentlemen  present. 

It  was  agreed  that  there  were  absolutely  no  local  signs  ot 
abscess,  nor  any  such  general  symptoms  as  are  commonly  sup- 
posed to  indicate  the  disease  in  question.  With  previous  ex- 
perience in  mind,  however,  it  was  determined  to  operate  with 
the  aspirator,  which  was  accordingl)'  introduced  through  the 
eleventh  intercostal  space,  at  a  point  two  inches  in  front  of  a 
line  let  fall  from  the  middle  of  the  axilla.  xVt  a  depth  of  two 
inches  pus  flowed,  and  nine  ounces  of  odorless,  creamy-looking 
pus  were  obtained.  For  the  first  time  in  many  weeks  the 
patient  slept  at  night.  As  regards  all  his  symptoms,  the 
change  for  the  better  became  well  marked,  and  there  is  little 
doubt  that  complete  recovery  will  i-esult. 

The  points  which  the  reader  considered  established  by  the 
foregoing  cases  are  : 

1.  That  hepatic  abscesses  are  probably  much  more  common 
with  us  than  is  generally  supposed, 

2.  That  they  may  exist  without  any  local  symptoms  or  such 
general  disturbance  of  the  system  as  is  commonly  regai-ded  as 
indicating  their  presence. 

3.  That  they  may  be  associated  with  hypochondi'ia  and  other 
evidences  of  cerebral  disturbance,. 

4.  That  they  should  be  opened  at  the  earliest  possible  mo- 
ment, and  without  waiting  for  adhesions  to  form  between  the 
liver  and  the  abdominal  wall. 
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5.  That  tlie  proper  place  for  performing  the  operation  of 
aspiration  is  in  one  of  the  intercostal  spaces. 

6.  That  the  operation  by  aspiration  is  free  from  danger. 

7.  That  in  all  cases  of  hypochondria  or  melancholia,  the  re- 
gion of  the  liver  should  be  carefully  explored,  and  that  even  if  no 
fluctuation  be  detected  or  any  other  sign  of  abscess  be  discover- 
ed, aspiration,  being  a  harmless  operation,  should  be  performed. 

8.  That  if  pus  be  evacuated,  the  operation  may  be  expected 
to  be  followed  by  a  cure  of  the  mental  disorder  as  well  as  by 
the  preservation  of  the  life  of  the  patient  from  the  probably 
fatal  consequences  of  hepatic  abscess. 

9.  That  if  no  abscess  be  found  the  patient  will,  at  least,  be 
no  worse  ofi'  than  he  was  before. 

Relative  to  the  third  of  these  propositions,  the  association  of 
liver  disease  or  disorder,  including  abscess,  with  hypochondria 
may  be  readily  granted ;  but  there  are  beyond  this  points  of 
importance.  What,  for  instance,  is  the  cause  of  the  abscess  of 
the  liver,  in  these  cases '.  The  reader  was  inclined  to  think 
that  they  are  due  to  the  brain  disturbance  in  the  first  instance, 
and  that  by  their  influence  the  cerebral  symptoms  were  altered 
and  intensified. 

It  is  well  known,  also,  that  congestion  and  inflammation  of 
the  lungs  may  be  the  direct  result  of  cerebral  hemorrhage,  and 
that  the  mal-nutrition  of  the  skin  leading  to  the  production  of 
ulceration,  is  sometimes  a  consequence  of  a  like  cause.  There 
are,  also,  many  other  examples  that  might  be  adduced,  going 
to  show  the  influence  of  lesions  or  disease  of  nerve  centres 
over  the  nutrition  of  distant  organs.  There  are,  therefore, 
strong  physiological  and  pathological  reasons  for  ascribing 
these  hepatic  abscesses  to  the  direct  influence  of  brain  diseases, 
especially  hypergemia,  by  which  the  nutrition  of  the  liver  is 
impaired,  and  destruction  of  a  certain  portion  of  its  tissue 
efl'ectcd.  That  they  are  invariably  attendant  upon  such  a  con- 
dition is  not  to  be  asserted.  Doubtless  there  are  pathogno- 
monic signs  of  their  presence  which  only  further  experience 
can  discover.  At  present  we  move  in  the  dark,  or  at  least  in 
a  very  obscure  atmosphere.  But  in  the  harmlessness  of  the 
operation  necessary  for  their  cure  we  have  a  factor  which  can- 
not but  aid  in  our  further  enlio-htenment. 
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At  the  October  meeting  Dr.  Seguiii  presented  a  case  of  Pro- 
gressive Facial  Atrophy,  as  follows  : 

Mr.  President  and  gentlemen : — The  patient  who  is  before 
you  is  the  bearer  of  so  rare  a  disease,  one  so  little  understood, 
that  every  instance  of  it  is  well  worthy  of  study.  The  fol- 
lowing is  a  summary  of  a  history  of  the  case : 

Delia  H.,  ten  years  of  age,  has  enjoyed  general  good  health, 
and  comes  of  sound  parentage.  When  she  was  five  years  of 
age  her  mother  noticed  a  greenish  spot  "  like  a  ringworm  "  on 
the  left  cheek,  midway  between  the  malar  bone  and  the  angle 
of  the  mouth.  There  were  no  pains  in  the  face  at  this,  or  at 
any  subsequent  time.  Very  gradually  (perhaps  in  the  course 
of  one  year),  the  cheek  began  to  sink  in,  and  the  mouth  to  be- 
come crooked,  being  drawn  upward  and  to  the  left.  No  other 
spots  have  been  noticed.  The  disease  has  slowly  progressed 
without  pain  until  the  present  time.  The  physical  and  mental 
development  of  the  child  have  progressed  unimpaired. 

Present  condition  :  The  child  is  well-gi"own,  and  healthy- 
looking.  The  face  is  much  disfigured  on  tlie  left  side  by  an 
atrophy  of  a  large  part  of  the  cheek.  The  mouth  is  drawn  up- 
ward and  to  the  left;  its  upper  red  border  is  small  and  almost 
linear.  From  a  distance  the  skin  appears  healthy.  The  region 
lying  l)etween  the  malar  eminence  and  the  mouth  is  the  seat 
of  a  deep  excavation,  in  which  the  volume  of  half  a  walnut 
would  have  to  be  placed  in  order  to  imitate  the  rotundity  of 
the  other  cheek.  Closer  examination  shows  the  following 
points  :  A  whitish  atrophic  spot  exists  in  the  centre  of  wasted 
region,  about  the  size  of  a  five  cent  silver  coin  ;  but  the  rest  of 
the  skin  of  the  head  and  face  is  healthy.  All  the  tissues  of 
the  cheek  are  much  wasted,  and  its  thickness  is  nearly  one- 
third  less  than  that  of  the  opposite  side.  The  left  upper  seg- 
ment of  the  lip  is  excessively  thin,  but  these  soft  parts  are  in 
no  wise  abnormally  adherent  to  the  bone.  The  remainder  of 
the  face  on  the  left  side  is  rather  thinner  than  on  the  right,  but 
no  positive  atrophy  exists  except  in  the  region  above  described. 
The  tongue  and  soft  palate  are  normal.  The  left  superior 
maxilla  is,  however,  the  seat  of  marked  wasting ;  its  alveolar 
border  not  being  more  than  half  as  thick  as  that  on  the  right 
side.     Tlie  upper  teeth  are  more  regular  on  the  diseased  than 
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on  the  healthy  side  ;  they  are  of  good  size  and  well  preserved. 
The  space  between  the  two  upper  middle  incisors  is  abnor- 
mally great.  The  whole  set  of  teeth  is  irregular,  but  not 
Hutchinsonian  or  specially  rachitic.  The  anterior  part  of  the 
hard  palate  is  deeper  (atrophied)  on  the  left  side.  The  lower 
jaw  is  normal.  The  pupils  are  equal  and  normal.  Voluntary 
movements  are  almost  perfectly  full  and  free  on  the  atrophied 
side  of  the  face. 

Sensibility  :  The  points  of  the  esthesiometer  are  distin- 
guished at  the  following  distances  :  on  the  forehead,  at  15mm. 
on  each  side  ;  on  either  cheek  at  12  and  12mm.  ;  on  the  lo^^er 
cheek  and  over  the  lower  jaw,  at  from  6  to  10mm.  ;  on  the  red 
surface  of  the  lips  at2ram. ;  there  being  no  difference  between 
the  two  sides  even  on  the  thinnest  part  of  the  left  upper  lip. 
Pricking  is  well  felt  everywhere  on  both  sides  of  the  face. 

Faradic  reaction  in  the  facial  nerve  :  The  right  and  left 
nerves  are  substantially  equal,  giving  reaction  with  the  minor 
current  and  four  inches  of  cylinder  of  Kidder's  battery.  Ap- 
plying the  current  to  the  muscles  on  the  outer  and  on  the 
inner  surfaces  of  the  cheek,  gives  the  same  result,  i.  <?.,  irrita- 
bility is  equal,  and  movements  about  as  large  (seemingly  not 
as  large  because  a  greater  mass  of  flesh  is  lifted  on  the  healthy 
side) ;  every  muscle  of  the  cheek  and  lip  on  the  left  side  is 
present  and  normally  active.  To  galvanism  the  reactions  in 
the  nerve  and  in  the  muscles  with  from  8  to  9  elements  of 
Stohrers  battery  are  normal  :  KaOAnC ;  equal  on  the  two 
sides. 

Vaso-motor  phenomena :  With  the  exception  of  the  white 
spot  mentioned  above  there  is  no  difference  between  the  two 
cheeks  as  regards  color ;  when  the  patient  blushes  the  two 
sides  of  the  face  and  head  become  equally  red  ;  and  nitrite  of 
amyl  aflects  them  similarly.  The  patient  and  her  mother  have 
observed  that  when  she  gets  warm  no  perspiration  appears  on 
the  wasted  cheek.  T  have  made  one  or  two  observations  upon 
the  temperature  of  the  two  cheeks,  but  have  found  no  marked 
differences. 

The  treatment  thus  far,  for  about  two  months,  has  consisted 
in  tri-weekly  galvanization  of  the  affected  cheek,  the  kathode 
on  the  wasted  cheek  and  the  anode  on  the  nape  of  the  neck ; 
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the  current  of  8  or  10  elements  of  Stohrer's  battery  being  used, 
No  noteworthy  result  has  followed. 

To  my  knowledge,  only  four  other  instances  of  this  rare  and 
obscure  disease  have  been  observed  in  this  country:  one  each 
by  Dr.  W.  A.  Hammond,  by  Dr.  W.  H.  Draper,  by  Dr.  Ban- 
nister, of  Chicago,  by  Dr.  Beverly  Robinson,  of  Xew  York. 
In  the  excellent  article  by  Eulenburg,  in  vol.  XIV,  of  Zieins- 
senh  Cyclopedia  of  Medicine,  only  sixteen  well  authenticated 
cases  are  reported. 

I  have,  during  the  past  two  years,  seen  Dr.  Draper's  patient 
repeatedly,  and  can  say  that  the  disease  in  her  case  has  deci- 
dedly advanced  about  the  temporal  and  pre-auricular  regions. 
Changes  seem  also  to  be  going  on  in  the  lower  jaw,  as  the 
teeth  have  rapidly  decayed,  and  intense  neuralgia  has  occurred. 
I  should  add  that  in  this  patient  I  have  at  all  times  been  able 
to  demonstrate  tlie  integrity  of  the  electro-muscular  and  electro- 
neural  reactions,  and  of  sensibility. 

At  the  November  meeting,  Dr.  E.  C.  Spitzka  read  a  paper 
on  the  "  Merits,  motives  and  prospects  of  the  present  move- 
ment for  Asylum  reform,"*  and  Dr.  W.  A.  Hammond  read 
a  brief  paper  on  "  Cerebral  symptoms  from  impacted  cerumen 
in  the  ear."  The  paper  consisted  essentially  of  a  number  of 
cases  in  which  marked  cerebral  symptoms  were  developed, 
such  as  hallucinations,  temptations  to  suicide,  tinnitus  aurium, 
noises,  voices,  etc,  and  disappeared  upon  the  removal  of  im- 
pacted cerumen  from  the  ear. 

Commenting  upon  the  cases,  the  doctor  gave  his  view 
with  reference  to  the  cause  of  the  roaring  produced  by  the  in- 
troduction of  the  end  of  the  finger  into  the  ear — namely — that 
it  was  the  circulation  in  the  linger  that  was  heai-d,  the  finger 
simply  acting  as  a  conductor  of  the  sound;  adding  further  in 
explanation  of  his  theory,  that  if  a  cork  be  introduced  into  the 
ear  and  the  hand  removed,  no  sound  would  be  lieard,  but  that 
if  the  hand  were  again  brought  in  contact  with  the  cork  the 
roaring  would  recommence, 

Dr,  C,  A,  Leale  referred  to  two  cases  which  illustrated  the 
practical  importance  of  the  subject  of  the  paper.     One  was 

*Publislied  in  the  October  number  of  the  Jouknal  of  Nervous  and 
Mental  Disease. 
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that  of  a  young  man,  who,  on  account  of  the  gradual  develop- 
ment of  cerebral  symptoms,  was  advised  to  discontinue  his  col- 
lege course.  He  suffered  consideral)ly  from  pain  in  the  ears, 
and  in  obtaining  a  history  of  the  case  it  was  learned  that  when 
two  years  old,  fourteen  years  previously,  he  had  been  in  the 
habit  of  putting  beans  into  his  ears.  One  bean  had  been  re- 
moved from  one  ear,  but  another  remained,  became  surrounded 
by  wax,  pressed  upon  the  tympanum,  and  excited  all  the  cere- 
bral symptoms  recognized.  The  bean  was  removed,  and  the 
symptoms,  to  a  very  great  extent,  disappeared,  but  the  pros- 
pects of  the  young  man  were  ruined,  for  he  had  already  given 
up  his  studies  and  engaged  in  some  simple  farm  labor.  The 
second  was  that  of  a  lawyer,  fifty-four  years  of  age,  who  had 
been  recommended  to  give  up  his  profession  because  it  was 
almost  impossible  for  him  to  hear  the  judge's  remarks  or  the 
answers  from  a  witness.  On  examining  the  ears  nothing  at 
first  could  be  seen.  The  external  meatus  was  small,  and  the 
canal  could  be  illuminated  only  with  considerable  difficulty. 
Finally,  a  dark  mass  was  discovered,  which  was  readily  re- 
moved with  warm  water  injections,  and  it  proved  to  be  inspis- 
sated cerumen.  With  its  removal  all  disagreeable  symptoms 
disappeared,  and  the  gentleman  renewed  his  professional  labor. 

Dr.  Gray  remarked,  with  reference  to  the  hallucinations 
which  had  been  attributed  to  impacted  cerumen  in  the  ear, 
that  the  question  arose  whether  in  any  of  the  cases  the  hallu- 
cination would  have  been  present  had  there  not  been  a  predis- 
position to  insanity,  either  hereditary  or  from  the  previous 
existence  of  insanity  from  other  causes.  With  an  excitable 
condition  of  the  nerve  centres,  produced  by  previous  insanity, 
it  was  easy  to  understand  how  any  peripheral  cause  might 
develop  the  predisposition. 

Dr.  Hammond  remarked  that  he  was  not  able  to  state  whe- 
ther, in  the  cases  reported,  there  was  any  predisposition  to 
insanity.  The  curious  part  of  some  of  the  cases  was,  that  the 
patients  did  not  suffer  from  illusions,  but  rather  from  what 
might  be  called  perversion  of  hallucination.  They  did  have 
noises  in  the  ears,  and  those  noises  were  converted  into  real 
voices.  He  did  not  know  of  any  example  in  the  entire  range 
of  cerebral  phenomena,  in  which  a  perverted  sensation  was 
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converted  into  speech  for  instance,  or  anything-  which  conveyed 
a  dii^tinct  idea  to  the  senses.  The  doctor  then  referred  to  the 
danger  which  attended  the  introduction  of  sea-water  into  the 
ears,  and  mentioned  cases  in  which  marked  cerebral  symptoms 
liad  been  developed  in  consequence  of  such  irritation. 

Dr.  Webster  regai-ded  the  statement  made  by  Dr.  Ham- 
mond with  reference  to  the  cause  of  the  noise  in  the  ear  when 
the  finger  was  introduced  into  the  external  auditory  meatus, 
as  entirely  new,  and  one  which  he  could  not  accept.  He  be- 
lieved that  the  noise  was  produced  l)y  pressure  of  the  air  against 
the  tympanum,  and  not  simply  by  introducing  the  linger  into 
the  ear. 

Dr.  Kiernan  remarked,  with  reference  to  the  hallucinations 
based  upon  perverted  sensation,  that  a  patient  came  under  his 
observation  wlio  believed  that  he  had  a  doctor  in  his  abdomen 
who  was  constantly  talking  to  him,  but  the  speaking  was  not 
through  the  ears.  With  reference  to  inspissated  cerumen,  he 
had  found  many  insane  patients  whose  ears  were  filled  with 
it,  but  the  removal  of  the  wax  had  not  in  any  case  been  fol- 
lowed by  removal  of  the  hallucinations. 

Dr.  Roosa  remarked  that  after  spending  some  years  in  the 
examination  of  cases,  he  had  not  been  able  to  satisfy  himself 
with  reference  to  the  etiology  of  inspissated  cerumen.  With 
reference  to  its  existence  he  would  simply  say,  that  he  did  not 
believe  any  person  who  had  had  inspissated  cerumen  more 
than  once  in  his  life  had  sound  ears.  If  inspissated  cerumen 
occurred  more  than  once  in  the  same  person  it  was  evidence 
that  something  of  the  hearing  power  had  been  lost,  and  that  it 
woukl  become  still  further  impaired.  With  reference  to  hallu- 
cinations, Meyer,  of  Hamburg,  had  removed  inspissated  ceru- 
men from  the  ears  of  a  large  number  of  insane  persons,  but 
only  in  two  cases  did  the  hallucinations  disappear  after  the 
removal  of  the  wax. 

Dr.  Sessell  had  directed  his  attention  to  one  case  in  wdiich 
halhicinations  were  removed  by  the  removal  of  impacted 
cerumen.  With  reference  to  the  causation  of  noise  in  the  ear 
when  the  finger  was  introduced  into  the  auditory  canal,  he  be- 
lieved the  chief  cause  was  the  pressure  exerted  by  the  finger, 
and  that  the  arterial  circulation  had  but  little  to  do  with  it. 
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Dr.  Sliaw  believed  with  Dr.  Gray,  that  mental  symptoms 
would  be  produced  by  impacted  cerumen  only  in  those  who 
had  a  predisposition  to  mental  disease. 

Dr.  Leale  made  special  reference  to  the  irritation  produced 
by  crystals  from  sea-water  left  in  the  ears  after  bathing,  and 
the  importance  of  carefully  washing  the  ears  out  with  warm 
water. 

ABSCESS    OF    THE    BRAIN. 

Dr.  J.  C.  Sliaw  presented  specimens  from  a  case  of  abscess 
of  the  brain. 

The  patient  was  a  man  thirty-seven  years  old,  who  had  had 
suppurative  inflammation  of  the  ear  for  a  number  of  years.  Two 
weeks  previous  to  his  death  he  had  a  little  extra  pain  in  the 
ear,  but  it  passed  with  slight  notice.  The  pain  becoming  more 
severe  about  four  days  before  his  death,  a  consultation  was 
held,  and  an  incision  was  made  over  the  mastoid  process  for 
the  I'elief  of  what  was  supposed  to  be  inflammation  aftecting 
the  mastoid  cells.  The  man,  however,  became  rapidly  worse, 
and  passed  into  a  state  of  coma.  The  mastoid  process  was  also 
trephined,  but  no  relief  was  obtained.  At  autopsy,  a  small 
necrosed  point  was  found  in  the  dura  mater  just  above  the 
ear,  with  a  sfeus  leading  up  to  an  abscess.  There  was  exten- 
sive meningitis,  which  was  regarded  as  the  probable  cause 
of  death.  The  case  was  mentioned  for  the  purpose  of  drawing 
attention  to  what  was  believed  to  be 

A  NEW    FACT    LN    CONNECTION    WITH     MENINGITIS    AND    DISEASE   OF 
THE    MIDDLE    EAR. 

Dr.  Shaw  stated  that  he  had  occasion  to  make  post-mortem 
examinations  in  five  or  six  cases  of  meningitis  associated  with 
middle-ear  trouble,  and  the  question  arose,  how  was  the  men- 
ingitis produced? 

In  three  cases  he  had  heen  ahle  to  trace  the  piis  along  the 
Gasserian  ganglion  and  to  the  fifth  nerve. 

Dr.  De  Rossett  thought  we  should  not  forget,  in  this  con- 
nection, the  possible  transference  of  trophic  changes  from  one 
portion  of  the  body  to  another. 


92  DuRET — Cereh^al  Traumatisms,  etc. 


\eviews  mtd  ^ihliagntfiJiicHl  ^otice§. 


I.— DURET:     CEREBRAL  TRAUMATISMS,  &c. 


Etudes  P^xperimentales  et  Cliniques  sur  les  Traumatismes 
Cerebraux.  Par  le  Dr.  H.  Duret.  Pp.  469.  {Experimental 
and  clinical  studies  on  cerebral  traumatisms^  Sc.) 

This  is  an  admirable  work  in  many  respects,  and  is  a  positive 
acquisition  in  the  important  and  difficult  department  of  i)hysiol- 
ogy  and  medicine  to  which  its  statements  relate.  After  a  few 
judicious  remarks  in  the  way  of  an  introduction,  a  short  chapter 
is  given  to  definitions  and  to  a  statement  of  the  scope  of  the 
work.  We  cannot  do  better  in  beginning,  than  to  extract  por- 
tions of  this  first  chapter.  Says  the  author  :  "  The  nervous  ac- 
cidents caused  by  mechanical  injuries  of  the  brain  may  be 
distinguished  a,^  primitive,  secondary  and  tertiary.  J^y  primitive 
accidents,  we  mean  those  which  begin  at  the  place  and  moment 
of  the  wound,  or  in  a  very  short  period  afterwards,  such  as  the 
complex  pathological  states,  to  which  the  names  cerebral  com- 
motion, compressio7i  and  contusion  have  been  given. 

"  Secondary  accidents  are  those  which  have  their  j^oint  of  de- 
})arture  in  the  inflammatory  reaction  excited  by  the  mechanical 
lesions  in  the  midst  of  the  nervous  centres,  produced  by  outside 
causes.  They  do  not  usually  appear  before  the  second  or  third 
day.  Under  this  head  we  would  include  ineningitis,  encepha- 
litis, cerebral  abscess,   dtc. 

"  But  when  these  phenomena  have  subsided  or  disappeared, 
and  when  the  patient  may  even  appear  to  have  more  or  less 
completely  recovered,  often  after  months  or  even  years  have 
elajtsed,  certain  disorders  may  manifest  themselves,  having  their 
origin  in  the  pathological  residua  of  the  traumatism  and  its  re- 
action, and  such  are  the  tertiary  accidents  of  cerebral  trauma- 
tisms. 

"  As  regards  motion,  the  phenomena  consist  in  local  paraly- 
ses, hemiplegias,  monoplegias  of  the  face,  eyes  or  members,  and 
in  certain  'contractures,'  of  atro])hies  (muscular)  by  descending 
degeneration,  or  even  in  epileptiform  attacks.  For  sensibility, 
the  disorders  are  chiefly 'localized  ana'Sthesias,  hypera^sthesias, 
neuralgias,  &c.,  &c.  In  the  sphere  of  mental  action,  various  dis- 
orders appear,  such  as  delirium,  localized  or  generalized,  gener- 
al paralysis  of  the  insane,  monomania,  suicidal  insanity,  loss  of 
memory,  of  language,  &c. 
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"  111  the  first  part  of  this  work  we  shall  be  occupied  in  consid- 
ering the  pathological  physiology  of  the  primitive  accidents, 
such  as  cerebral  commotion,  comjiression  and  contusion.  If  we 
do  not  mistake  ourselves,  great  practical  confusion  prevails  as 
regards  the  signification  of  these  terms.  We  do  not  know  as 
yet  tlie  exact  limits  of  the  manifestations  which  belong  to  each 
of  these  pathological  entities.  In  the  presence  of  a  patient  suf- 
fering from  a  cerebral  traumatism,  it  is  not  rare  to  see  an  in- 
structed and  conscientious  surgeon  hesitate  between  the  diag- 
nosis of  compression  and  contusion,  or  ask  himself  if  he  is  not 
concerned  with  the  eflects  of  a  commotion,  and  even  after  the 
death  of  the  patient,  the  hesitation  may  not  cease.  In  effect, 
these  pathological  states  are  superposed  the  one  on  the  other, 
and'  hence  complicate  the  case  to  the  observer.  Each  of  the 
above  denominations  corresponds  almost  always  to  multiple 
lesions,  which  may  occupy  parts  of  the  brain  the  most  diverse, 
either  the  hemispheres,  medulla,  or  the  cord,  or  the  vascular  or 
membranous  envelopes  of  these  parts. 

"  It  seems  to  us,  that  to  throw  any  light  on  this  pathological 
complex,  it  is  necessary  to  ascertain  what  manifestations  appre- 
ciable in  pathology,  lesions  of  special  parts  could  give  rise  to. 
We  have  accordingly  proposed  to  ourselves  the  following  ques- 
tions: What  is  the  role  of  lesions  of  different  parts  of  the 
hemispheres,  of  the  medulla  and  cord,  of  the  dura  mater  and  its 
nerves,  of  the  cerebro-spinal  liquid  in  the  production  of  the 
primitive  accidents  of  cerebral  traumatisms  ? 

"  This  analysis  once  made,  we  shall  proceed  to  apply  the  re- 
sults to  the  study  of  the  pathological  entities:  commotion,  com- 
pression, contusion.  This  is  without  doul)t,  a  long  and  difficult 
work,  but  we  have  not  been  deterred  from  undertaking  it.  In 
treating  such  a  subject,  lucidity  in  conception,  and  method  in  ex- 
position are  equally  indispensable.  This  is  why  we  have  indi- 
cated didactically  the  course  we  have  proposed  to  follow.  In 
the  first  we  shall  study  successively  from  the  point  of  view  of 
the  traumatism:  1st.  The  cerebro-sj^inal  shock.  2d.  The  ef- 
fects of  an  excess  of  intra-cranial  pressure.  3d.  The  role  of 
lesions  of  the  dura  mater.  4th.  The  role  of  vascular  disorders. 
5th.  The  rule  of  lesions  of  the  cerebial  cortex  and  of  other 
nervous  centres,  medulla,  cord,  &c.  To  this  end  we  shall  em- 
ploy almost  exclusively  experimental  researches.  Experiment 
alone  permits  of  clear  analysis,  since  clinical  cases  are  generally 
quite  complex.  In  the  second  part  we  shall  apply  the  results  ob- 
tained in  the  explication  of  cerebral  commotion,  compression 
and  contusion  as  they  are  conceived  by  surgeons  to-day.  Then 
will  follow  the  synthesis  rendered  more  easy  by  the  light  of  ex- 
perimental physiology."     (Pp.  1-3.) 

In  the  above  extract  is  to  be  found  the  plan  of  this  suggestive 
work  on  a  subject  attracting  very  properly  a  considerable  raeas- 
sure  of  attention  from  physicians,  surgeons  and  medical  jurists, 
from  the  latter  especially,  in  this  age  of  railway   accidents  and 
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the  like,  in  which,  with  painful  frequency,  there  are  injuries,  di- 
rect or  indirect,  of  the  cord,  or  brain,  or  both,  of  such  a  nature 
and  under  such  circumstances  as  to  give  occasion  to  troublesome 
litigations  for  the  recovery  of  damages  in  case  of  personal  in- 
juries. But  we  will  now  pass  on  to  give  the  reader  an  abstract 
of  the  results,  with  remarks  on  their  value  and  on  the  adequacy 
of  the  methods  employed  in  reaching  them. 

Shock  is  defined  in  general  as  follows  :  "The  expression 
'shock,' in  physiology  designates  a  phenomenon,  sudden  in  its 
appearance,  produced  instantaneously  by  an  external  cause. 
This  phenomenon  consists  generally  in  a  sort  of  enfeeblement  or 
vanishing  of  the  functional  activity  of  the  organ  attacked. 
According  to  our  view,  the  morbid  action  is  not  produced,  only 
by  the  intermediation  of  the  sensory  nerves.  We  have  employed 
the  words  cephalo-rachidian  shocl\  to  indicate  the  arrest  or  sud- 
den suppression  of  encephalic  function,  coming  on  in  conse- 
quence of  a  blow  on  the  cranium,  and  is  produced  by  the 
intermediation  of  the  cerebro-spinal  fluid,  transmitting  the  '  vul- 
nerant '  action  to  certain  regions  of  the  brain,  capable  of  engen- 
dering all  the  phenomena  observed."  Again,  "when  we  come 
to  a  study  of  the  vascular  disorders  which  occur  in  the  brain,  as 
consequences  of  traumatisms  of  that  organ,  we  shall  expose  the 
important  role  of  the  diiferent  kinds  of  vascular  shock :  by  sud- 
den pressure  {vascidar)  and  the  rejiex  vascular  shock.  The 
embolic  and  hemorrhagic  varieties  of  encephalic  shock  are  to  be 
taken  account  of,  and  explained  and  compared  with  cephalo- 
rachidian  shock.  They  constitute  what  may  be  called  medical 
shock,  while  the  former  varieties  (cephalo-rachidian)  may  be 
called  surgiccd. 

"  There  exists,  finally,  a  nervous  shock,  properly  speaking,  in 
which  no  liquid  intervenes.  It  is  when  a  sensitive  nerve  (injured), 
by  an  action  of  arrest  suddenly  diminishes  or  suspends  the  action 
of  the  brain  or  higher  nervous  centres.  Such  is  sometimes  the 
action  of  the  brain  on  the  cord,  of  the  pneumogastric  nerve  on 
the  heart.  The  cephalo-rachidian  shock,  which  is  the  principal 
object  of  our  studies,  has  never  been,  we  believe,  indicated  and 
explained  until  the  present."    (Pp.  4,  5.) 

Dr.  Duret  denies  that  the  multiform  and  grave  phenomena  of 
shock,  as  he  describes  it,  can  be  produced  in  the  way  ordinarily 
supposed,  viz.:  that  of  a  hypothetical  molecular  disturbance, 
not  often  manifest  to  the  microscope,  and  resulting  from  external 
violence  to  the  cranium.  He  gives  pretty  good  reasons  for  the 
positions  he  assumes.  Neither  can  we  find  an  explanation  of  the 
phenomena  in  question  by  a  rational  appeal  to  even  the  most  re- 
cent physiological  notions  concerning  the  role  of  the  hemispheres. 
In  the  lower  animals,  the  hemispheres  may  be  contused,  lacerated, 
or  even  wholly  removed,  without  producing  the  phenomena  of 
shock.  To  a  certain  extent,  the  same  statement  applies  to  man. 
But  the  symptoms  of  shock  are  often  manifested  when  there  are 
very  inconsiderable  lesions  of  the  brain,  or  even  none  at  all  to  be 
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found  after  death.  Tlien  how  shall  we  explain  cerebral  shock? 
Its  most  common  and  characteristic  phenomena  are  sudden  par- 
tial arrest  of  respiration,  and  of  the  hearfs  action,  followed  by 
disti(rba)ice,  or  even  loss  of  conscionsness.  Dr.  Diiret  would 
refer  these  phenomena  to  an  injury  of  the  medulla  rather  than 
the  brain.  In  it  lie  the  cardiac  and  respiratory  centres.  The 
exact  mechanism  of  these  consequences  is  explained  farther  on  in 
the  work.  But  how  explain  the  disturbed  mental  action  ?  The 
author  would  explain  it  on  the  one  hand,  by  postulating  lesions 
of  the  nucleus  of  the  hypoglossus,  and  of  other  of  the  motor 
cranial  nerves,  in  such  way  as  to  obscure  or  prevent  the  expres- 
sion of  the  workings  of  the  mind,  and  on  the  other  hand,  by 
cutting  off  the  sensory  tracts  in  the  medulla,  which  convey  im- 
pressions from  the  outer  world  to  tlie  cerebral  cortex.  And  so 
between  the  cessation  of  mental  action,  which  it  is  assumed 
would  result  from  cutting  of  its  communication  with  the  outer 
world,  and  the  impossibility  of  expressing  either  thought  or 
emotion,  by  reason  of  a  paralysis  of  the  nervous  aj^paratuses 
involved  in  their  expression,  the  individual  is  either  actually 
unconscious,  or  at  all  events  appears  to  be  so  to  the  outward 
observer.  In  the  support  of  these  views.  Dr.  Duret  enters  into 
certain  discussions,  into  which  it  is  our  purpose  briefly  to  follow 
him,  all  the  more  so,  as  we  believe  them  to  be  in  great  measure 
erroneous. 

"  What  is  Life  ?"  says  he.  The  reply  is  as  follows  :  "  It  is  in 
the  animal  the  reaction  of  the  nervous  centres  under  influences 
which  are  being  or  have  been  transmitted  to  them  by  the  sensi- 
tive nerves,  sensorial  or  vegetative." 

In  stating  the  relations  of  mental  action  and  development  to 
the  exterior  nervous  apparatuses  and  external  world  beyond 
them,  he  remarks  :  "In  one  word,  we  otce  to  the  external  world 
the  life  intellectual  and  voluntary,  that  is  to  say,  the  life  of 
relation  ;  and  the  vegetative  life  does  not  appear  and  is  not  de- 
velopjed  except  by  excitations  from  centripjetal  conductors.  Hence, 
it  is  easy  to  understand  that  if  these  two  orders  of  relations  with 
the  external  world  are  abolished  bv  the  destruction  of  sensitive 
fibres,  tliat  life  is  extinguished."  If  these  assumptions  were  any- 
thing more  than  partly  true,  we  might  expect  a  priori,  that  the 
central  nervous  apparatuses  to  which  sensory  nerves  go,  especially 
in  the  higher  parts  of  the  nervous  system,  would  be  necessarily 
in  a  very  imperfect  state  at  birth,  or  until  exposed  to  sensorial 
excitations  from  the  outer  world.  This  view,  which  is  by  no 
means  novel  or  uncommon,  is  the  one  adopted  by  Dr.  Duret.  He 
refers  to  his  own  valuable  researches  {Archives  de  Physiologic 
Norm,  et  Path.,  1874  and  1875,)  on  the  circulation  of  the  brain 
and  on  the  cerebral  functions,  to  show  that  the  structure  of  the 
brain  is  so  imperfect  as  to  strongly  support  his  views  concerning 
the  absolute  dej^endence  of  the  brain  and  higher  parts  of  the 
central  nervous  system  for  its  existence  and  development  on 
excitations  from   the    external   world   by   way   of    the  sensory 
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nerves,  Sander,  Soltmann,riOuget  and  Munk  are  quoted  in  sup- 
port of  his  position.  But  we  can  go  no  farther  tlian  to  say  that 
we  tlioroughly  disagree  with  the  author  in  respect  to  the  validity 
of  the  assumptions  at  which  we  have  glanced.  His  statements 
are  tissues  of  error  and  truth,  not  even  skillfully  combined.  They 
do  not  have  even  the  merit  of  novelty.  His  definition  of  life  is 
partial  and  faulty,  as  it  would  be  easy  to  show.  His  dictum  as 
it  stands,  as  to  the  absolute  dependence  of  the  central  nervous 
system  for  its  appearance  and  development,  is  contradicted  by 
facts  at  all  points.  Take  for  example  the  chick  in  the  act  of 
escaping  from  its  shell,  with  its  head  just  out,  and  in  a  few  min- 
utes opening  its  eyes  and  seeing  an  insect  on  a  blade  of  gi'ass 
within  its  reach,  and  picking  it  ofl'  with  precision  and  swallowing 
it  ;  or  take  the  young  serpent,  as  we  have  seen,  let  out  of  its 
egg-case  by  cutting  it  open  with  a  pocket-knife,  and  which,  when 
liberated,  immediately  ran  and  hid  itself  beneath  a  clod.  But 
not  to  multiply  cases  even  among  the  higher  animals,  we  would 
refer  to  the  papers  just  published  of  Tarchanofi",*  in  the  last  two 
numbers  of  the  Mevue  Mensuelle,  and  in  which  he  shows  that  in 
many  animals,  even  the  cortical  motor  centres  are  developed 
before  birth,  as  was  proved  by  examinations,  anatomical  and 
physiological,  of  young  animals,  both  immediately  after  birth 
and  before  it.  In  such  cases  the  central  nervous  apparatuses, 
which,  according  to  others  as  well  as  M.  Duret,  can  only  be  de- 
veloped after  the  nerves  leading  to  them  have  been  the  seats  of 
excitation  in  their  peripheral  ends,  are  found  to  the  contrary  to 
have  been  developed  in  the  absence  of  this  j^rime  condition. 

Then  again,  in  explaining  how  it  comes  to  pass  that  aifections 
of  the  medulla  disturb  the  mental  functions,  the  author  does  not 
seem  to  us  to  have  arrived  at  a  just  conception  of  their  modus 
agendi.  But  we  may  find  occasion  to  return  to  this  topic  a  little 
later. 

Dr.  Duret  began  a  series  of  experiments  on  animals,  especially 
rabbits,  which  consisted  partly  in  the  injection  with  some  force 
into  the  cranial  cavity  through  a  small  hole,  on  the  surface  of 
the  brain,  certain  (quantities  of  water,  or  other  liquids,  after 
which  the  animal  immediately  died.  The  jjosi-mortem  showed 
rupture  of  the  brain  from  the  great  ventricular  cavity  outtoard 
through  the  substance  of  the  hemispheres,  and  also  distension  of 
the  Sylvian  aqueduct  and  medulla.  Upon  considering  these  cases, 
especially  those  unexpected  lesions,  the  author  says:  "A  luminous 
idea  suddenly  rose  in  my  mind.  This  distension  of  the  medulla, 
this  rupture  from  within  outwards,  this  dilatation  of  the  aqueduct 
of  Sylvius  and  of  the  central  canal,  had  been  produced  by  the 
enormous  tension  of  the  cephalo-rachidian  fluid.  Under  the  in- 
fluence of  sudden  and  severe  pressure  exerted  on  the  surface  of 
the    hemispheres,  the  very  large    quantity   of  the   cerebro-spinal 

J.  de  Tarchanoff :  "  Sur  las  Centres  Psycho-Moteur  des  Animaux 
Nouveau  ne  et  Leur  Developpement  dans  Dilierentes  Conditions,"  Mevue 
Menmelle,  October  and  November,  1878. 
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fluid  contained  in  the  lateral  ventricles  had  been  rapidly  driven 
out,  being  made  to  traverse  under  pressure,  the  aqueduct  of 
Sylvius  into  the  fourth  ventricle.  The  aqueduct  of  Sylvius  was 
dilated  and  torn.  The  fourtli  ventricle  receiving  suddenly  an 
enormous  quantity  of  fluid,  whicli  could  not  And  easy  escape  by 
the  central  canal,  or  by  the  foramen  of  ]\Iagendie,  the  fourth  ven- 
tricle had  become  to  such  a  degree  distended  as  to  burst.  At 
the  same  time  there  was  dilatation  of  the  central  canal,  of  the 
spinal  cord,  and  of  Magendie's  cavity."     (P.   11.) 

According  to  the  opinion  of  Dr.  Duret,  this  mode  of  account- 
ing for  some  of  the  immediate  consequences  of  cerebral  trauma- 
tisms was  one  of  the  most  important  discoveries  made  in  the 
course  of  his  researches.  In  order  to  avoid  some  actual  or  pos- 
sible objections  to  his  experiments  and  the  deductions  from  them, 
they  were  varied  in  many  respects,  until  it  appears  that  we 
may  accept  both  with  a  good  degree  of  trust.  The  same  kind 
of  gross  lesions  were  often  found  to  result  from  sudden  blows  on 
the  head  without  the  injection  of  fluid  into  the  cranial  cavity. 
By  them  Dr.  Duret  would  explain  in  many  cases  sudden  death 
following  blows  on  the  head,  and  many  other  grave  conditions 
so  resulting,  which  are  not  at  once  or  at  all  fatal.  And  this  is 
briefly  the  cephalo-rachidian  shock  of  our  author,  and  on  which 
he  very  properly  lays  much  stress. 

In  order  to  render  his  dicussion  intelligible.  Dr.  Duret  gives  a 
very  clear  resume  of  researches,  up  to  date,  regarding  the  sys- 
tem of  lymph-spaces  and  channels  about  and  within  the  brain. 
Beginning  with  the  larger  subarachnoidal  spaces  beneath  and 
about  the  brain,  filled  with  fluid  and  called  "  lakes  ""  {lac  syl- 
vien — lac  cerebelleux  inferieur — lac  cerebelleux  superieur),  these 
spaces  are  traced  outwards  along  the  larger  fissures  (which 
centre  at  the  "lakes"),  such  as  the  Sylvian  fissure,  and  which 
are  called  Jlumhui ,  and  these  to  smaller  fissures  branching  from 
the  larger  ones  and  called  riin,  and  from  these  again  to  still 
other  and  smaller  fissures,  branching  from  the  rivi,  called  rividi. 
From  these  finally,  there  are  small  branching  tunnels,  so  to 
speak,  in  the  nervous  substance,  which  the  arteiies  enter  and 
follow  to  their  final  terminations  in  the  capillaries.  The  vessels 
do  not  fill  these*tunnels  in  the  brain  substance,  the  space  they 
do  not  fill  being  occupied  loosely  by  delicate  connective  tissue, 
the. meshes  of  which  are  filled  by  the  "  cephalo-rachidian  "  fluid, 
which  distends  not  only  the  spaces  about  all  the  vessels  in  the 
brain  substance,  but  in  a  regressive  order  also  the  "  rivuli,"  the 
"rivi,"  the  "fluminte,"  converging  thus  from  every  direction  on 
the  central  reservoirs  of  the  "  cephalo-rachidian  "  liquid,  in  the 
"lakes"  or  subarachnoidal  spaces  beneath  the  brain.  These 
same  lymph-spaces  may  be  traced  around  and  into  the  medulla 
and  cord,  and  along  the  sheaths  of  the  nerves,  especially  the 
cranial,  and  among  them,  most  evidently  along  within  the 
sheaths  of  the  olfactory,  auditory  and  optic  nerves,  even  in  one 
case  to  the  perilymph   in  the  labyrinth,  and   in  another  to  the 
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liquid  which  fills  the  space  within  the  glohe  of  the  eye,  in  front 
of  the  lens.  The  same  spaces  filled  by  the  same  liquid  may 
even  extend  along  the  spinal  nerves,  within  their  sheaths,  to  their 
peripheral  ends. 

We  thus  have  a  most  comprehensive  and  penetrating  sys- 
tem of  lymph-spaces,  extending  from  the  great  "  lakes "  or 
subarachnoidal  spaces  beneath  the  brain,  in  one  direction  down 
the  cord  and  peripheral  nerves,  cranial  and  spinal,  and  in  the 
other,  a  system  of  branching  lymph-channels,  penetrating  the 
brain  substance  by  successive  divisions,  until  they  reach  in 
microscopic  fineness  the  ultimate  fibres  and  cells  of  the  brain. 
Cercbro-spinal  fluid  (lymph)  and  delicate  connective  tissue  webs, 
go  liand  in  hand  through  a  complex  system.  Our  knowledge  of 
this  system  of  lymph  channels  has  mainly  resulted  from  the 
researches  of  Robin,  His,  Schwalbe,  Axel  Key  and  Retzius, 
Golgi,  Ranvier  and  many  others,  including  in  the  list  the  author 
of  the  present  work. 

Dr.  Duret  speaks  of  the  use  of  the  cephalo-rachidian  liquid 
as  follows  :  "  Its  princii)al  physiological  use,  is  to  preserve  the 
nervous  elements  against  cardiac  shock,  or  the  excess  of  vascu- 
lar tension,  not  only  of  the  elements  in  the  nervous  centres,  but 
even  in  the  nerves  and  nervous  parts  of  the  organs  of  sense.  If 
the  tension  of  the  blood  is  augmented  a  more  considerable 
quantity  of  the  liquid  is  exuded,  and  if  the  subarachnoidal 
spaces  do  not  deplete  the  lymph  channels,  cerebral  cedema 
results,  as  may  be  observed  in  certain  cases  of  inflammatory 
reactions  provoked  by  traumatisms.  The  tension  of  this  liquid 
exceeds  the  pressure  of  the  atmosphere,  as  has  been  proved  by 
decisive  experiment.  It  plays,  according  to  our  author,  an 
important  part  in  cerebral  shock.  He  says  :  "  Can  a  displace- 
ment of  parts  (of  the  brain  and  medulla)  be  produced  under  the 
influence  of  shock?  The  answer  to  this  question  is  aftirraative, 
if  the  cranium  is  elastic,  and  if  the  cerebro-spinal  fluid  has  a 
way  for  momentary  escape  from  the  cavities  it  occupies."  In 
case  of  a  shock,  especially,  received  on  certain  parts  of  the  cra- 
nium, there  always  occurs  "  a  sudden  distribution  of  the  shock 
or  gross  impulse  to  all  those  regions  to  which  tlie  cerebro-spinal 
liquid  circulates.  Under  the  influence  of  the  s'udden  pressure, 
the  liquid  is  expelled  from  the  '  lakes  '  into  the  '  flumiuiie,'  from 
these  into  the  '  rivi,'  and  from  these  again  into  the  'rivuli,'  and 
finally"  the  impulses  are  propagated  along  the  liquid  which  fills 
the  lymph-spaces  about  the  vessels,  onwards  to  their  final  ramifi- 
cations amid  the  nervous  elements.  "  Thus  we  may  explain  the 
thousands  of  small  vasal  raptures  permitting  small  hemorrhages, 
which  as  consequences  of  shock,  are  strewn  in  the  nervous  sub- 
stance, in  the  most  divers  places."  To  this  it  seems  to  us  the 
author  may  have  added,  that  there  are  also  under  the  circum- 
stances given,  delicate  and  wide-spreading  ruptures  of  the  ner- 
vous elements  one  from  another,  independently  of  the  hem- 
orrhages, as  well  as  caused  by  them.     The  physical  conditions  of 
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the  case  render  such  a  deduction  almost  a  necessary  one.  The 
author  does  not  overlook  this  phase  of  the  subject.  He  has 
not,  however,  insisted  on  it,  as  it  deserves. 

Starting  with  the  fact,  that  the  cranium  is  elastic,  and  tem- 
porarily changes  its  form  when  struck,  he  recites  the  results- of 
a  number  of  experiments  on  crania  filled  with  paraffine,  instead 
of  brain  substance,  and  they  are  of  considerable  interest  to  those 
who  desire  to  study  intelligently  the  physics  of  localized  me- 
chanical violence,  done  to  the  cranium  and  its  contents.  But 
we  cannot  go  into  this  subject  at  jjresent.  And  we  have  given 
so  fully  the  views  of  Dr.  Duret  on  the  subjects  just  mentioned, 
because  tliey  are  of  great  value  to  the  physician,  surgeon  and 
medical  jurist.  They  afford  us  a  rational  statement  of  tlie  nature 
and  results  of  "cerebral  shock"  resulting  from  traumatisms. 

After  this  more  general  part  of  the  work,  Dr.  Duret  begins  a 
detailed  study,  into  which  we  may  profitably  follow  him.  In 
the  first  place  a  "physiological  explanation  of  the  lesions  pro- 
duced by  the  cephalo-rachidian  shock,"  is  given.  Although  it 
will  in  some  measure  lead  us  over  the  same  ground  that  we  have 
already  traversed,  yet  we  shall  find  much  of  interest  to  our 
readers  who  may  not  have  seen  the  work  itself.  The  first  gen- 
eralization made,  is  that  "  the  lesions  produced  by  the  shock, 
occupy  principally  the  sj)aces  vjhere  the  cerebrospinal  fluid  circu- 
lates.'" These  lesions  are  divided  into  two  classes,  "  superficial" 
and  "interstitial."  Among  lesions  of  the  first  of  these  classes, 
those  of  the  convexity  of  the  hemispheres  are  first  described.  In 
case  of  a  bl«w  on  the  cranium,  the  resulting  lesion  (superficial) 
"  may  occupy  the  point  percussed,  or  the  opposite  extremity  of 
the  axis  of  percussion,  that  is  to  say,  corresponding  either  of  the 
cone  of  depression  [cone  de  depression]  or  C07ie  of  elevation,  or 
p}roJertio7i [cone  de  soulevement]."  The  former  is  the  depression 
of  the  elastic  cranial  wall,  at  the  point  where  the  blow  is  struck,  the 
latter  being  the  sudden  ^^ro/ec^^o;?  of  the  same  cranial  wall,  at  the 
side  opposite  to  the  one  occupied  by  the  "  cone  of  depression." 
The  lesions  at  the  "  cone  of  depression,"  where  the  cranial  wall 
is  driven  in  on  the  brain  substance,  are  mostly  of  a  gross  surgi- 
cal character.  But  not  so  those  which  occur  at  the  "  cone  of 
projection,"  which  is  carried  away  from  the  brain  substance,  as 
it  were.  In  explaining  these  latter  lesions,  Dr.  Duret  says  : 
"  We  do  not  admit  the  doctrine  of  lesions  by  contre-coujj,  as  it 
is  formulated  by  classic  authors."  He  explains  these  lesions  as 
follows  :  "  Tlie  lesions  observed  at  the  remote  extremity  of  the 
axis  of  percussion,  opposite  to  the  point  percussed,  are  the  result 
of  the  action  of  the  "  cone  of  projection."  It  creates  suddenly 
a  void,  and  aqueous  and  sanguine  liquids  are  suddenly  driven 
into  it  to  fill  it,  and  then  result  ruptures  of  vessels,  and  blood 
phlyctoenuhi.'  beneath  tlie  p)ia  mater.  That  which  goes  to  confirm 
our  oj)inion,  is  a  study  of  the  appearance  of  these  lesions.  They 
occupy  an  oval-sha])ed  space,  sometimes  circular  or  elliptical,  cor- 
responding to  the  base  (^i  \\w  cone  of  projection,  and  their  maxi- 
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raum  is  at  the  centre  of  this  base."  (P.  38.)  These  lesions  are 
then  described  and  figured  in  various  plates  at  the  end  of  the 
volume.  But  we  cannot  now  enter  farther  into  their  consider- 
ation. 

The  mode  of  occurrence  of  "lesions  of  the  hemispheres  at  their 
base,"  is  described  as  follows  :  "  Lesions  of  the  base  of  the  hemi- 
spheres are  very  frequent  and  very  pronounced,  because  there  we 
find  the  '  aqueous  lakes ' — the  Sylvian,  which  in  blows  on  the 
vertex,  support  the  momentum  of  the  shock.  In  eifect,  in  a 
stroke  on  the  head,  on  the  most  convex  part  of  the  head,  all  the 
vertex  constitutes  the  cone  of  depression.  At  the  opposite 
extremity  of  the  axis  of  percussion,  there  is  in  this  case  no  cone 
of  projection,  on  account  of  the  firmness  of  the  base  of  the  cran- 
ium. The  cerebro-spinal  fluid,  being  driven  from  the  convexity 
flows  towards  the  '  lakes  '  at  the  base  of  the  brain,  and  pro- 
duces a  sudden  inundation  of  surrounding  territories.  The  peri- 
peduncular  canals  are  far  from  being  sufficient  to  accommodate 
so  violent  an  irruption  of  fluid.  The  small  vessels  which  tra- 
verse the  '  lakes  '  are  ruptured,  the  neighboring  parts  are  inun- 
dated by  blood,  and  at  times  the  nervous  substance  is  involved, 
audits  structure  destroyed  by  the  violence  of  the  flood.  In  cer- 
tain cases,  the  visceral  layer  of  the  arachnoid  is  lacerated,  and 
blood  mixed  with  cerebro-spinal  fluid  fills  the  cavity  of  the  arach- 
noid, either  ascending  in  the  same  towards  the  convexity  of  the 
hemispheres,  or  what  is  more  frequent,  descends  between  the 
two  layers  of  the  arachnoid,  around  the  peduncles,  pons  and 
medulla.  It  is  remarkable  to  observe  how  faithfully  the  l.emor- 
rhages  occur  in,  and  outline  the  scheme  of  the  'lakes,'  as  already 
described.  In  the  dog  [killed  by  a  stroke  on  the  headj  for 
example,  the  Sylvian  and  central  '  lakes '  and  the  peripeduncu- 
lar  canals,  are  already  outlined  by  the  hemorrhages,  and  on  the 
confines  of  these  lymph-spaces  may  be  seen  the  localized  hem- 
orrhages, radiating  along  the  'flumina','  and  beyond  to  variable 
distances,  and  at  times  penetrating  the  nervous  substance." 
(Pp.  39,  40.) 

Similar  vascular  lesions  and  frequently  ru{)tures  of  nerve 
trunks,  or  of  the  nervous  substance  of  the  peduncles,  pons  and 
medulla  also  occur.  The  spinal  cord,  even  down  to  the  lumbar 
region,  does  not  escape  these  vascular  lesions. 

Dr.  Duret  next  gives  detailed  attention  to  lesions  of  the  ven- 
tricular cavities  resulting  from  blows  on  the  head.  He  says  : 
"  One  general  fact  must  be  made  prominent  in  the  outset, 
namely,  that  in  case  of  a  blow  on  the  head,  a  wave  of  percussion 
is  produced  in  the  ventricular  cavities.  *  *  *  The  ventricu- 
lar wave  produced  by  the  jiercussion  is  always  more  decided  if 
the  violence  is  exerted  on  the  forehead  or  vertex.  Under  such 
circumstances  a  very  voluminous  cone  of  depression  is  formed, 
especially  if  the  percussing  body  has  a  large  surface.  The  ven- 
tricular cavities  are  then  suddenly  eflaced,  and  the  wave  of 
liquid  (ventricular)  engages  with   all  the  more   violence,  since  a 
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cranial  cone  of  projection  is  not  possible.  The  liquid  traverses 
the  aqueduct  of  Sylvius,  and  is  hence  violently  driven  into  the 
fourth  ventricle.  From  this  it  passes  by  the  foramen  of  Ma- 
gendie,  which  is  torn  if  not  very  large,  and  rushes  farther  on  into 
the  posterior  cerebellar '  lake,'  and  under  the  medullary  and  spinal 
pia  mater.  The  lesions  of  the  medulla,  in  the  commotion,  oc- 
cupy principally  the  posterior  parts  of  the  lateral  ventricles,  the 
aqueduct  of  Sylvius,  that  part  of  the  medulla  which  corresponds 
to  the  fourth  ventricle,  especially  its  inferior  parts,  the  foramen 
of  Magendie  is  ruptured,  and  the  central  canal  of  the  spinal 
cord  receives  part  of  the  wave  of  fluid,  which  often  results  in 
violence.  Clots  of  blood  fill  more  or  less  the  ventricular  cavi- 
ties in  the  walls  of  the  same  and  in  the  floor  of  the  fourth  ven- 
tricle, especially  in  company  Avith  lesions  of  the  nervous  sub- 
stance in  the  lower  part  of  the  floor  of  this  ventricle.  At  the 
moment  of  the  violence,  two  liquid  waves  are  started,  the  one  ex- 
ternal to  the  brain  (peripheriquc),  the  other  from  the  interior 
(cavitaire),  which  both  pass  towards  the  foramen  magnum,  and 
which  converge  at  that  point  to  produce  the  ptincipal  lesions, 
caused  by  violent  movements  of  the  cerebro-spinal  liquid,  as 
might  be  expected  a  priori.  These  lesions  are  described  at 
length  by  Dr.  Duret,  and  duly  illustrated  by  colored  drawings  at 
the  end  of  the  volume.  But  we  will  postpone  the  remainder  of 
our  notice  of  this  interesting  work  to  the  next  issue  of  the 
Journal,  in  which  other  and  even  more  interesting  parts  will  be 
fully  noticed  on  account  of  their  practical  importance,  not  only 
for  the  physician,  but  also  for  the  surgeon  and  medical  jurist. 

( To  he  continued.) 
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IL— THE  MEDULLA   OBLONGATA. 


L  Kraxkheiten   des   verlaengertex   Marks.     Pp.    8.31-960. 
Handbiich   der   Krankheiten    des    IVerv  en  systems,    Bd.    11. , 
zweite  Haelfte.     Yon  Dr.  Wilhelm  Erb.     Zweite  Auflago, 
1878.     [Diseases  of  the  Medulla    Oblongata,  etc.) 
IL  Moeli.e  Alloxoee  ou  Bulbe  Rachidiex.     Diet.   Encyclo- 
2yedique  des  Sci.  Med.,  denxieme  serie,  tome  huitierae.     Pre- 
miere partie.      Pp.  301-328.     Du   meme,  denxieme  partie. 
Pp.  604-788.    ( The  Medulla  Oblongata,  or  Rachidian  Bulb.) 
Xo  part  of  the  central  nervous  system  has  more  seriously  chal- 
lenged the  attention  of  the  anatomist  and  physiologist,  or  more 
thoroughly  baffled  both,  than  the  medulla  and  the  pons,  with 
which  latter  the  medulla  sustains  such  close  relations.     So  unfruit- 
ful do  the  elaborate  anatomical  investigations  of  this  part  of  the 
cerebro-spinal  axis  appear  to  some  judicious  observers,  as  to  lead 
one    of  the  foremost  among  them  to  declare  during    the    past 
year,  in  the  important  work  cited  at  the  head  of  this  notice,  that 
"the  anatomy  of  the  medulla  oblongata  is  yet  in  many  and  per- 
haps the  most  important  relations,  imperfectly  or  not  at  all  known. 
"The    relations  are  extraordinarily   difficult    to    unravel.     The 
connections  of  the  structures  of  the  medulla  oblongata  with  the 
recognized  structures  of  the  spinal  cord,  and  with  the  sections 
of  the  nervous  system  lying  above  it  on  the  other  hand,  are  on 
the  whole  extraordinarily  complex,  manifold,  intricate,  and  in 
spite  of  the  most  extreme  care  in  anatomical  investigation,  are 
yet  in  great  measure  in  darkness.     It  is  hoice  easily  enough  to 
be  explained,  that  the  views  of  the  best  observers,  concerning 
the  minute  structure  of  the  medulla  oblongata,  are  yet  in  many 
points  widely  asunder."     So  much  for  the  present   state  of  the 
anatomy  of  the  medulla.     As  regards  the  physiology  of  the  me- 
dulla, the  same  conservative  and  cautious  observer  (Erb),  speaks 
as  follows  :     "  Xot  less  imperfect  and  doubtful  than  the  anatomy 
of  the  meduHa  oblongata  is  its  physiology.     As  regards  the  more 
intimate  and  important  questions  of  its  physiology  there  has  not 
been  obtained  as  yet  any  indisputable  knowledge."     And  such  in 
most  instances  is  the  sum  of  the  testimony  of  the  best  observers. 
And  yet  perhaps,  not  another  part  of  the  central  nervous  sys- 
tem has  been  the  object  of  more  elaborate  investigations. 

It  has  been  most  carefully  studied  by  such  anatomists  as 
Koelliker,  Stilling  (especially  the  latter),  Clarke,  Schroeder  Van 
der  Kolk,  Deiters,  Meynert,  Luys,  Dean,  llenle,  Sajjpey  and  Duval, 
Gerlach,  Huguenin,  Stieda,  P^araboenf,  Flechsig  and  a  host  of 
others.  And  yet  after  all,  we  have  the  judgment  above  uttered 
by  Dr.  Erb,  from  which  it  would  appear  that  but  little  substan- 
tial progress  has  been  made. 

This  is  unhappily  too  true.  But  it  seems  to  us  the  statements 
quoted  above  underrate  our  real  knowledge  of  this  part  of 
the  nervous  system.     A  comprehensive    survey  of  our  present 
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knowledge  of  the  anatomy,  physiology,  and  pathology  of  the 
medulla,  we  believe  will  warrant  lis  in  going  farther  than  does 
I)r,  Erb,  It  is  our  purpose  in  this  article  to  briefly  state  what 
we  believe  to  be  established,  and  what  probable  in  regard  to  the 
structure  and  functions  of  the  medulla. 

It  may  be  laid  down  as  a  cardinal  principle  for  guidance  in  a 
study  of  the  nervous  system,  that  our  knowledge  of  its  structure 
and  functions,  derived  from  a  study  of  its  simpler  parts,  is  to  be 
applied  industriously  in  the  study  and  interpretation  of  more 
complex  parts.  These  latter  parts  dilier  chiefly  from  the  former 
in  their  degrees  of  complexity,  rather  than  in  kind  of  structure 
and  function.  In  applying  this  simple  and  well  known  rule  in 
a  study  of  the  medulla,  we  should  rise  from  a  study  of  the  spinal 
cord,  which  is  simpler  and  better  understood,  carrying  up  the 
results  to  the  medulla,  which,  whatever  else  it  may  have  or  do 
besides,  contains  the  same  anatomical  elements  and  discharges 
similar  functions  to  the  cord.  The  sensory  or  esthesodic,  and 
the  motor  or  kinesodic  tracts,  both  grey  and  white  of  the  cord, 
are  continued  upward  through  the  medulla,  though  changed  in 
their  form  and  relations.  To  these  many  new  jiarts  or  what 
seem  to  be  such,  are  added,  by  which  at  least  its  size  is  aug- 
mented. As  compared  with  the  cord  the  medulla  is  considerably 
changed  in  form,  as  already  said,  partly  by  changes  of  relative 
jjosition  of  masses  of  matter,  and  j)artly  by  special  additions 
of  grey  matter  and  fibres,  which  increase  its  size  but  which 
are  peculiar  to  the  medulla  in  appearance  rather  than  in  fact. 
The  same  principles  of  interpretation  of  stntcture  and  function 
which  apply  to  the  cord  apply  to  the  medulla.  It  i^resents  but 
little  if  anything  radically  new  as  compared  with  the  cord  below 
it.  But  it  is  more  complex.  If  these  remarks  are  true,  it  is  neces- 
sary for  us  to  state  in  the  outset  of  a  study  of  the  medulla,  what 
are  the  more  important  of  our  items  of  knowledge  of  the  struc- 
ture and  functions  of  the  spinal  cord.  This  we  shall  accord- 
ingly do. 

Inhere  is  one  point  in  the  nervous  system  only  in  which  there 
is  seemingly  a  complete  anatomical  separation  of  its  sensory  and 
motor  tracts,  viz.  :  just  before  the  nerves  plunge  into  the  cord 
and  medulla.  Ever  since  their  discoveiy  by  Sir  Charles  Bell,  it 
has  been  known  of  the  two  roots  of  the  mixed  nerves,  that  the 
posterior  is  sensory  and  tlie  anterior  motor.  Outwardly  from 
this  point,  the  fibres  of  these  two  bundles  as  a  rule  mix,  and  yet 
are  known  to  preserve  their  characteristics  and  to  go  to  their 
destinations  in  the  muscles,  glands,  &c.,  and  to  the  sensory 
surfaces,  as  certainly  as  if  they  had  remained  distinct  in  space 
relations  in  their  whole  course,  as  they  are  before  entering  the 
cord.  The  esthesodic  and  kinesodic  tracts  are  distinct,  an(L 
known  to  be  so,  in  spite  of  appearances,  from  the  separated  roots 
of  the  spinal  nerves,  outward  to  the  periphery  of  the  neivoiis 
system.  On  the  other  hand,  after  the  disappearance  of  the 
btindles  of  fibres  composing  the  sensory  root  into  the  posterior 
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aspect  of  the  spinal  cord,  and  of  those  composing  the  anterior  or 
motor  root,  into  the  anterior  aspect  of  the  cord,  Ave  lose  sight  of 
them,  and  the  most  penetrating  anatomical  investigation  has  not 
been  able  thus  far  to  follow  them  to  an\^  considerable  distance, 
so  as  to  tell  by  such  means  what  course  they  actually  take  in 
the  cord,  in  any  considerable  numbers.  And  so  far  as  we  can 
judge  from  present  appearances,  it  will  always  be  difficult  if  not 
impossible  to  follow  anatomically,  the  fibres  of  the  cord  to  any 
considerable  distance,  unless  by  indirect  metliods,  such  as  those 
adopted  by  F'lechsig  in  carrying  out  his  remarkable  researches. 
But  this  much  may  be  said  with  considerable  certainty,  that 
every  advance  in  our  knowledge  goes  to  render  more  probable 
the  assumption,  that  however  intimate  may  be  the  relations  of 
the  motor  and  sensory  tracts  in  the  cord  for  reflex  purposes, 
they  are  yet  not  less  distinct  in  other  respects  than  are  these 
two  tracts  in  the  roots  of  the  spinal  nerves.  They  pursue  a  par- 
allel but  a  definite  and  distinct  course  upwards  into  the  brain, 
in  all  probability.  This  general  statement  being  admitted,  as 
we  think  it  must  be,  we  are  prepared  for  further  general  state- 
ments as  regards  the  cord  as  a  Avhole.  There  is  every  reason  to 
suppose  that  the  fibres  of  the  motor  and  sensory  roots  of  the 
nerves  when  they  enter  the  cord,  terminate  sooner  or  later  wholly 
in  its  grey  matter.  There  is  no  good  reason  whatever  for  sup- 
posing that  any  fibres  from  either  root  passes  without  interrup- 
tion up  to  the  brain.  They  all  probably  enter  the  grey  matter 
of  the  cord. 

Confining  our  attention,  now,  to  the  fibres  of  the  poste- 
rior or  sensory  root,  and  admitting  that  they  enter  and  terminate 
directly  or  indirectly  in  the  cells  of  the  grey  matter,  we  may  go 
farther  and  state  that  they  do  so  apparently  for  two  general  pur- 
poses, and  two  only,  viz.:  for  immediate  reflex  purposes,  and 
that  sense  impressions  may  be  conveyed  upwards  to  the  brain, 
wliere  they  may  be  manifested  in  consciousness.  There  must 
then  quite  plainly  be,  two  classes  of  mechanisms  in  the  cord  to 
subserve  these  purposes,  however  powerless  the  anatomist  may 
be  to  make  a  clear  demonstration  of  them.  One  is  to  convey 
sense  impressions  entering  the  cord  to  corresponding  motor 
mechanisms  on  the  same  level,  and  in  the  same  side  of  the  cord, 
or  to  a  higher  level  in  the  same  for  reflex  purposes,  the  other 
to  convey  impressions  up  to  the  brain. 

To  convey  nervoixs  impulses  upwards  toward  the  bi'ain,  there 
must  be  some  provision,  such  as  is  known  to  exist  in  other  parts 
of  the  nervous  system  for  similar  purposes.  This  is  usually  nerve 
fibres,  and  there  is  evei-y  reason  for  believing  that  this  is  true 
for  the  spinal  cord.  The  routes  of  preference  for  such  impres- 
sions, are,  in  all  probability,  chiefly  in  the  bands  of  fibres  in  the 
lateral  columns  of  the  cord.  Yet  it  is  necessary  to  admit  that 
such  may  be  conveyed  upwards  in  its  grey  matter,  in  most  if  not 
all  its  parts.  That  sensory  fibres  emerge  from  each  segment 
(corresponding  to  pairs  of  nerves)  of  the  grey  matter  of  the  cord 
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and  medulla,  and  that  these  pass  upwards  to  terminate  in  the 
grey  matter  of  the  basal  system  of  ganglia,  or  pass  through  the 
internal  cai)sule  upwards  to  the  grey  matter  of  the  cortex  of  the 
brain  proper,  there  can  now  be  little  queston.  These  fibres  may, 
some  of  them,  pass  upwards  in  the  posterior  columns  as  Schifl" sup- 
poses (though  we  think  this  is  doubtful),  but  that  they  pass 
mostly  in  the  mass  of  the  lateral  columns,  seems  tolerably 
certain.  That  they  take  their  origin  in  the  grey  matter  of  one 
side  of  the  cord,  cross  the  middle  line,  and  ascend  toward  the 
brain  in  the  opposite  half  of  the  cord,  seems  highly  probable. 

Then,  again,  it  is  pretty  well  established  that  fibres  arise  from 
the  cells  of  the  grey  matter  of  the  cortex  of  the  brain  (motor 
zone),  and  that  from  thence  they  pass  downwards  to  the  level  of 
the  basal  system  where  some  of  them  terminate,  Avhile  others  pass 
by  the  basal  system  through  the  internal  capsule  to  terminate,after 
crossing  chietiy  over  the  middle  line,  in  the  grey  matter  of  the  me- 
dulla and  cord,  so  as  to  connect  by  this  means  various  horizons  of 
the  grey  matter  of  the  cord  and  medulla,  with  particular  regions 
of  the  cortex,  while  other  fibres  connect  the  grey  matter  of  the 
basal  system  with  various  horizons  of  the  grey  matter  of  the 
medulla  and  cord,  for  automatic  rather  than  voluntary  purposes. 
That  these  fibres  of  both  kinds  (motor)  are  contained  chiefiy  in 
the  lateral  columns  of  the  cord,  and  probably  also  in  the  columns 
of  Tuerck  of  the  anterior  columns,  and  that  they  terminate  in  the 
cells  of  the  kinesodic  tract,  so  as  to  excite  the  motor  apparatuses, 
from  Avhich  the  motor  roots  of  the  spinal  and  medullary  (cranial) 
nerves  arise,  seems  quite  probable  from  every  point  of  view. 

We  thus  have  in  the  cord,  provision  for  reflex  action  and  for 
the  transmission  upwards  towards  the  brain  of  sensory  impulses, 
and  on  the  contrar}"  dowuAvard  from  the  brain  of  motor  impulses, 
and  we  seem  now  in  position  to  lay  down  what  are  the  mechan- 
isms for  such  actions,  and  to  no  inconsiderable  extent,  their  topo- 
graphical relations  in  the  cord.  The  anterior  horns  of  grey 
matter  are  undoubtedly  motor,  while  the  posterior  ones  are  no 
doubt  chiefly  sensory. 

Xow,  the  point  in  all  this  is,  that  what  is  true  for  the  cord  is 
also  true  for  the  medulla.  If  we  have  any  certain  knowledge  of 
the  former,  to  that  extent  we  have  a  certain  knowledge  of  the 
latter.  The  same  tracts  of  matter  which  exist  in  the  cord  are 
found  continued  up  into  and  through  the  medulla,  to  the  grey 
matter  of  the  ganglia  of  the  basal  system  and  cortex  of  the  brain, 
including  no  doubt  that  of  the  cerebellum. 

It  is  now  known  with  a  fair  degree  of  certainty  that  the  ante- 
rior pyramids  of  the  medulla  are  largely  composed  of  bands  of  fi- 
bres derived  from  the  lateral  column  of  the  opposite  half  of  the  cord 
(crossed  pyramidal  tract),  and  from  the  anterior  column  of  the 
cord  of  the  same  side  (column  of  Tuerck — direct  pyramidal  tract). 
It  is  also  known  that  the  fundamental  tracts  of  the  anterior 
columns  of  the  cord,  as  they  approach  the  medulla,  are  pushed  out- 
wards so  as  to  pass  beneath,  and  then  outward  from  and  behind 
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the  olivary  bodies,  and  then  ascending  behind  the  pyramids  they 
approach  the  raphe,  decussate  probably  and  ascend  toward  the 
opto-striate  body.  It  is  known  also  that  the  lateral  columns  of 
the  cord,  as  they  pass  upwards  to  the  level  of  the  medulla,  are 
probably  disposed  of  as  follows  :  A  tract  of  motor  fibres,  already 
mentioned,  which  crosses  over  from  one  side  to  the  other  at  the 
pyramidal  crossing,  so  as  to  join  the  opposite  anterior  pyramid 
of  the  medulla.  A  tract  of  sensory  fibres  which  enters  the  lateral 
part  of  the  medulla  and  bends  toward  the  raphe  and  ascends 
through  the  tegmentum  of  the  crus,  partly  to  the  cells  of  the 
optic  thalami,  and  partly  through  the  posterior  part  of  the  inner 
capsule  to  the  cortex  of  the  hemispheres.  That  another  tract  of 
the  lateral  columns,  embraced  in  its  posterior  third,  passes  up- 
wards, enters  the  corresponding  restiform,body,  and  reaches  thus 
the  cerebellum  of  the  same  side.  That  the  anterior  one-half  of 
the  bundle  of  fibres  of  the  lateral  column  (anterior  mixed  tract) 
passes  upwards  to  the  level  of  the  medulla,  appearing  to  termin- 
ate in  its  lateral  part  at  the  reticular  formation,  where  some  fibres 
seem  to  terminate  in  cells,  but  the  major  portion  cross  the  raphe 
and  ascend  behind  the  pyramids  to  the  striate  body  (nucleus 
lenticularis  and  nucleus  caudatus).  That  in  all  probability  these 
lateral  columns  contain  secretory,  vaso-motor,  and  other  fibres, 
which  are  continued  doubtless  into  the  medulla.  That  the  funda- 
mental portion  of  the  posterior  columns  of  the  cord  (columns 
of  Burdach)  pass  upwards,  and  largely  bending  beneath  the  floor 
of  the  fourth  ventricle,  ascend,  and  as  they  do  so  approach  the 
raphe,  decussate  for  some  distance  up  the  raj^he,  and  then  taking 
a  position  behind  the  representative  in  the  mediilla  of  the  cor- 
responding part  of  the  anterior  column  of  the  cord,  they  pass  to 
terminate  chiefly  in  the  thalamus  opticus.  Then  again  as  regards 
the  grey  matter,  it  is  continued  upward  from  the  cord  into  the 
medulla,  much  modified  in  form  and  situation,  but  still  clearly 
recognizable.  The  anterior  horns  of  grey  matter  in  the  medulla 
are  almost  or  quite  severed  from  the  central  grey  matter,  and  in 
this  it  differs  from  the  cord.  The  anterior  horn  of  grey  matter, 
as  it  passes  up  through  the  medulla,  is  pushed  backwards  with 
the  fundamental  portion  of  the  anterior  white  column  which  be- 
longs with  it,  and  it  is  more  divided  into  separate  portions  than 
in  the  cord. 

The  posterior  horns  of  grey  matter  are  also  cut  off"  in  great 
measure  from  the  central  grey  matter,  and  divided  into  separate 
nuclei  more  or  less  clearly,  and  the  whole  posterior  cornu  of  the 
medulla  is  carried  outward  and  forwards,  so  as  to  occupy  rela- 
tively in  the  medulla  a  very  different  position  from  what  it  does 
in  the  cord.  Then  the  central  grey  matter  which  forms  a  tube 
in  the  cord,  is  in  the  medulla  laid  open  from  behind  down  to  the 
central  canal,  and  then  spread  out  laterally  so  as  to  expose  the 
central  grey  matter  in  the  floor  of  the  fourth  ventricle  on  the 
back  of  the  medulla.  This  laying  open  the  grey  tube  down  to 
the  central  canal,  in  that  part  of  its  course  which  corresponds  to 
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the  medulla,  and  the  rolling  outwards  of  the  divided  edges,  it 
will  be  readily  seen,  would  impose  certain  changes  in  form  of 
the  medulla  as  compared  with  the  cord,  and  certain  changes  in 
relative  position  of  parts,  which  are  found  by  actual  investiga- 
tion to  be  much  as  might  have  been  expected  a  priori.  By  such 
an  arrangement  as  we  have  adverted  to,  it  would  be  expected  that 
the  medulla,  as  compared  with  the  cord,  would  be  wide  from 
side  to  side,  and  thin  antero-posteriorly.  This  is  seen  at  once  to 
be  the  fact. 

The  medulla  has  various  nerves  enter  and  implant  their  fibres 
in  its  cell  groups,  but  this  also  happens  to  the  cord,  but  in  a  less 
orderly  manner  in  the  former  than  the  latter.  The  nuclei  of  the 
motor  and  sensory  nerves  of  the  medulla,  are  more  distinct 
than  those  of  the  cord.  But  they  are  destined  to  act  with  more 
independence  and  in  more  complex  relations  than  those  of  the 
cord,  and  hence  their  comparative  distinctness.  Then,  again,  the 
medulla  contains  vaso-raotor,  cardiac,  respiratory,  secretory  and 
other  important  centres,  especially  situated  in  or  near  the  floor 
of  the  fourth  ventricle.  But  the  medulla  above  the  cord,  as  it 
is  in  rauk  in  all  physiological  aspects,  is  not  in  much  peculiar 
even  here  as  compared  with  the  cord.  The  cord  also  contains 
vaso-  motor,  secretory,  respiratory  centres,  ttc,  though  subordi- 
nate to  those  in  the  medulla.  Then  again,  the  medulla  as  com- 
pared with  the  cord  has  some  special  formations,  such  as  the 
olivary  bodies,  by  which  its  size  and   complexity  are  increased. 

But  the  anatomical  and  physiological  relations  of  these  bodies 
(olivary)  are  too  imperfectly  understood  as  yet,  to  enable  us  to  say 
to  what  extent  they  impose  difiei-ences  on  the  medulla,  as  com- 
pared with  the  cord.  The  olivary  bodies  are  certainly  very  special 
structures  and  this  points  to  their  having  very  special  functions. 
But  we  may  recur  to  these  bodies  briefly  again.  Then,  the  med- 
ulla as  compared  with  the  cord,  is  provided  with  a  very  great 
number  of  commissural  fibres,  which  implies  what  is  known  to  be 
a  fact,  that  the  actions  excited  from  the  medulla  are  bilateral  as 
a  rule.  But  this  state  of  things  is  not  peculiar  to  the  medulla, 
though  far  less  true  of  the  brain  and  cord.  Its  relations  with 
the  cerebellum  especially,  through  the  cerebellar  fibres  of  the  pons, 
are  numerous  and  complex,  but  the  cord  also  has  relations  with 
the  cerebellum,  especially  through  the  restiform  bodies,or  portions 
of  the  same. 

The  special  nuclei  of  the  medulhi,which  so  much  abound,  and  the 
central  massive  portions  of  the  grey  matter  of  the  medulla  have 
very  extensive  and  complicated  relations  with  the  cell  groups 
above  in  the  basal  system  and  cortex  of  the  cerebrum,  but  there 
is  no  reason  to  su]»pose  they  difler  fundamentally  from  those  be- 
lieved to  exist  in  the  cord. 

(7b  he  continued.) 
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III.— HISTOLOGY  OF  PERIPHERAL  NERVES. 


I.  Lemons  sur  l'Histologie  du  Systeme  Nerve ux,  par  M.  L. 

Ranvier.     {Lectures    on    the   histology  of  the  nervous  sys- 
tem.)    Paris  :  F.  Savy,  1878. 

II.  Axis  Cylinder  and  Ganglionic  Cell.     By  Hans  Scbultze. 

Archiv  f.  Anatomie  xmd  Phys.^  1878.     Heft  IV.    and  V., 
pp.  259. 
HI.  Histology  of  Nerve  Fibre  and  Axis  Cylinder.     By  Tli. 
Kumpf,    in    JJntersuchungen   aus    clem    Phys.    Institut  der 
JJniversitaet  Heidelberg.     [Researches  made  in  the  Heidel- 
berg Physiological  Laboratory.     Edited  by  Dr.  W.  Klihne.) 
Heidelberg  :  Carl  Winter,  1878. 
I.  The  course  of  teaching  pursued  at  the  "  College  de  France," 
at  which  L.  Ranvier  is  Professor,  differs  from  the  plan  of  other 
institutes.     It  is  intended  not  only  to  instruct  students,  but  also 
to  stimulate  them  to  new  researches.     This  merit  is  not  the  least 
important  of  Ranvier's  work.     This  book  brings  the  subject  up 
to  date  in  all  its  details,  without,  hoAvever,  bearing  the  aspect  of 
an    encyclopedia.     On  the  contrary,  every  new  statement  and 
every  confirmation  of  the  work  of  others  bears  the  stamp  of 
Ranvier's  genius.     The  student,  without  previous  knowledge  of 
the  subject,  can  not  only  follow  profitably  the  work  to  the  end, 
but  he  can  also  reproduce  each  result  stated   without  previous 
preparation,  such  is  the  preciseness  with  which  every  method  is 
detailed.     The  book  besides  abounds  with  suggestions;  it  is   one 
of  that  rare  kind  which  one    cannot  read  without  being  stimu- 
lated to  thinking.     Necessarily  there  is  a  certain  verbosity  which 
may  seem  superfluous  to  the  adept,  but  to  which  the  work   owes 
in  part  its  easy  reading  and  grace  of  style.     The  plates  accom- 
panying it  render  the  book  a  w^ork  of  art. 

The  introductory  lecture  treats  of  the  evolution  of  the  nervous 
system.  In  an  amoeba  or  a  leucocyte  we  see  an  organism  en- 
dowed with  sensibility  and  motility.  The  globule,  round  and 
smooth  when  undisturbed,  sends  out  prolongations  and  processes 
when  irritated  by  contact  of  a  foreign  substance,  but  only  on 
that  side  where  it  is  touched,  hence  motility  is  evidently  pre- 
ceded by  a  sensation.  The  first  differentiation  into  motor  and 
sensory  parts  we  find  in  the  cells  of  the  hydra  as  described  by 
Kleinenberg.  This  animal  has  the  shape  of  an  open  bag  ;  the 
wall  surrounding  the  internal  cavity  consists  of  three  layers  of 
cells  called  in  analogy  with  embryonic  nomenclature,  ectoderm, 
mesoderm,  and  endoderm.  Each  cell  of  the  outer  layer  is  really 
continuous  with  a  cell  in  the  middle  layer,  the  two  together  con- 
stituting the  neuro-muscular  cell  of  Kleinenberg.  In  the  outer 
half  resides  the  sensibility  of  the  animal,  Avhilethe  inner  part  of 
the  cell  serves  the  purpose  of   motor  elements.      Further  dif- 
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ferentiation  of  this  apparatus  gives  gradually  the  schema  of  the 
nervous  system  of  vertebrates. 

Commencing  hereupon  the  description  of  medullated  nerve 
fibres,  Ranvier  combats  the  old  view  of  the  coagulation  of 
myeline  after  death.  From  the  end  of  a  divided  living  nerve, 
examined  in  a  drop  of  water,  the  myeline  escapes  slowly  in  curly 
streaks,  and,  after  liberation,  assumes  the  form  of  irregular 
globules  without  showing  any  signs  of  coagulation.  This  escape 
is  not  caused  by  the  elasticity  of  the  sheath  of  Schwann.  This 
membrane  folds  itself  over  the  axis  cylinder,  after  the  escape  of 
the  myeline,  in  such  a  manner  as  to  show  that  it  is  neither  very 
elastic  nor  stretched  during  the  normal  state.  The  escape  is 
more  likely  due,  according  to  Ranvier,  to  the  hygroscopic  prop- 
erties of  the  myeline.  The  same  phenomenon  can  be  observed 
as  well  in  a  fluid  less  destructive  to  live  cells  than  water,  for 
instance,  serum  containing  a  trace  of  iodine.  From  the  action 
of  water  the  axis  cylinder  swells  and  becomes  granulated. 

Rumpf  (III.)  assigns  a  different  cause  for  the  escape  of  myeline. 
According  to  him  the  motive  power  is  to  be  sought  in  the  swell- 
ing of  the  axis  cylinder  by  the  action  of  water,  which  enlarging 
presses  out  the  myeline.  To  prove  this  he  dissolved  the  axis 
cylinders  of  fresh  nerves  by  agents  not  altering  the  myeline,  and 
on  placing  the  specimen  hereupon  in  water  no  escape  of  myeline 
occurred. — In  the  next  place  Ranvier  studies  the  action  of  color- 
ing agents.  On  placing  a  teased  nerve  into  picrocarraine  the 
coloration  of  the  axis  cylinder  commences  at  the  free  end  ;  it 
proceeds  also  from  the  annular  constrictions  where  the  myeline  is 
wanting.  Where  a  fibre  is  accidentally  bent  in  the  form  of  a  loop, 
the  axis  cylinder  is  pressed  against  the  sheath  of  Schwann  at  the 
convexity  of  the  bend  displacing  the  myeline  ;  at  such  points 
also  the  coloration  is  more  marked.  From  this  can  be  deduced 
that  the  sheath  of  Schwann  is  permeable  to  solutions  of  crystal- 
lizable  bodies— picrocarmine — while  the  myeline  is  not.  On 
treating  thin  nerves  while  still  in  place  with  a  solution  of  nitrate 
of  silver — 1  to  3  parts  in  1,000 — small  crosses  appear  here  and 
there  after  reduction  of  the  silver  by  light.  These  correspond 
to  the  annular  constrictions  described  some  years  ago  by  Ranvier. 
The  short  horizontal  arm  of  the  cross  is  a  black  line,  indicating 
a  thin  layer  of  cement,  interposed  between  the  ends  of  the  sheath 
of  Schwann  of  two  contiguous  interannnlar  segments.  Hence, 
the  sheath  of  Schwann  of  a  fibre  consists  of  as  many  segments 
as  there  are  interannnlar  divisions.  The  long  vertical  arm  of  the 
cross  is  formed  by  the  axis  cylinder  blackened  by  the  silver  to  a 
short  extent  on  each  side  of  the  constriction.  The  agent  evi- 
dently attacks  the  axis  cylinder  at  the  constriction,  where  no 
myeline  exists,  and  extends  its  action  a  short  distance  either  way. 
Higher  powers  of  the  microscope  show  that  the  axis  cylinder  is 
not  blackened  in  toto,  but  that  black  cross-lines  alternate  with 
clear  spaces — the  striae  described  by  Frommann.  Of  these  the 
author  gives  no  further  explanation. 
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The  striae  of  Froramann  appear  in  a  different  light  from  the 
researches  of  Rumpf  (III).  In  the  same  volume  (Researches 
from  the  Heidelberg  Laboratory)  there  is  also  a  short  note  by 
Morochowetz  on  the  action  of  silver,  which  confirms  and  extends 
Rumpf 's  remarks. 

According  to  these  observations  the  silver  lines  do  not  belong 
to  the  axis  cylinder  itself,  but  to  the  sheath  of  the  axis  cylinder 
— the  internal  horn-sheath — (which  will  be  noticed  in  detail  in 
a  later  part  of  this  review).  This  can  be  shown  by  dissolving  the 
axis  cylinder  after  reduction  of  the  silver — by  which  treatment 
the  strife  are  not  altered.  Rumpf  succeeded  also  in  coloring 
with  silver  nerves  from  which,  by  a  method  to  be  described  here- 
after, the  axis  cylinder  had  been  removed  during  life,  and  still 
the  silver  stria?  were  produced.  The  black  lines  form  a  series  of 
rings  around  the  axis  cylinder  (or  its  sheath),  which  exceed 
slightly  in  diameter  the  thickness  of  the  axis  cylinder  and  sheath, 
as  is  apparent  even  in  the  original  plates  of  Frommann  (  Virchoio's 
Archiv,  vol.  31).  They  correspond  evidently  to  circular  spaces 
around  the  axis  cylinder  filled  with  substances  having  an  affinity 
for  silver. 

At  the  point  of  the  annular  constriction  Ranvier  describes  a 
very  regular  bi-conical  thickening  of  the  axis  cylinder.  In  his 
preparations  this  adhered  to  the  axis  cylinder  when  the  latter 
was  torn  from  the  sheath  of  Schwann.  Morochowetz,  however, 
saw  the  same  adhering  in  some  preparations  to  the  sheath  of 
Schwann  ;  in  the  latter  case  it  had  the  appearance  of  a  black 
circular  disk  forming  a  partition  between  the  sheath  of  Schwann 
of  two  interannular  segments,  and  perforated  in  the  centre  to 
give  passage  to  the  axis  cylinder.  Most  probably  this  thicken- 
ing or  disk  is  identical  with  the  layer  of  cement  forming  the 
short  horizontal  of  the  cross  produced  by  nitrate  of  silver  at  the 
point  of  constriction. 

Discussing  the  mode  of  employing  osmic  acid,  Ranvier  insists 
on  keeping  the  nerve  in  its  natural  state  of  tension  during  the 
action  of  the  agent.  Nerves  not  stretched  shrink  and  present 
altered  appearances.  He  likewise  insists  that  in  the  mounting 
in  glycerine  the  latter  fluid  ought  to  be  added  very  gradually  if 
one  wishes  to  avoid  artificial  deformations.  Describing  de- 
tailedly  the  annular  constrictions,  as  seen  after  the  action  of 
osmic  acid,  he  mentions  that  the  sheath  of  SchAvann  is  slightly 
dilated  before  its  involvement  in  the  constriction,  hence  a 
thickening  of  the  coat  of  myeline  at  the  ends  of  the  segments. 
At  the  point  of  constriction  the  myeline  is  always  interrupted. 
The  apparently  incomplete  constrictions  described  by  other 
authors  are  artefacts,  as  can  be  shown  by  compressing  the  nerve 
at  some  point  while  it  is  immersed  in  osmic  acid.  It  is  then 
found  that  the  pressure  displaces  the  semi-fluid  myeline  and 
causes  it  to  rupture  tlie  attachment  of  the  sheath  of  Schwann  to 
the  bi-conical  thickening  of  the  axis  cylinder  at  the  constriction 
of  Ranvier.     Hence  the  artificial  apiiearance  of  continuity  of  the 
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rhyeline  between  two  segments.  Under  the  influence  of  osmic 
acid  the  myeline  coagulates  and  becomes  brittle;  the  hardened 
myeline  breaks  very  easily,  and  at  the  point  of  rupture  the 
sheath  of  Schwann  can  be  more  distinctly  traced  by  the  aid  of 
any  other  method. 

Each  interannular  segment  possesses  one  nucleus,  situated  on 
the  inside  of  the  sheath  of  Schwann  at  or  near  its  centre.  It  is 
surrounded  by  a  thin  coating  of  protoplasm,  more  voluminous 
in  the  young  than  in  the  adult.  Very  distinct  preparations  are 
obtained  by  coloration  with  picrocarmine  after  a  short  sojourn  in 
osmic  acid. 

The  appearances  of  cross-sections  of  hardened  nerves  are  next 
described.  During  the  hardening  process  the  nerve  is  main- 
tained in  its  normal  state  of  tension.  The  axis  cylinder  of 
nerves  hardened  in  chromic  acid  has  a  star-shaped  apj^earance. 
This  is  an  artefact;  under  the  influence  of  chromic  acid  the 
myeline  hardens  in  the  form  of  globules,  the  convexity  of  which 
leaves  its  imprint  on  the  contours  of  the  soft  axis  cylinders. 
Other  hardening  agents  do  not  produce  this  distortion.  In  the 
ci'oss-section  the  axis  cylinder  is  seen  to  be  surrounded  by  a  thin 
sheath  which  is  not  colored  by  carmine.  The  same  appearance  is 
found  when  an  axis  cylinder  is  isolated  by  teasing  in  osmic  acid. 
This  corresponds  to  the  axial  sheath  described  by  Mauthner, 
also  Remak,  Stilling  and  others.  Klebs  has  asserted  that  the 
axis  cylinder  is  surrounded  by  a  periaxial  free  space.  This,  how- 
ever, is  an  artefact;  in  reality  there  exists  a  sheath  which  shows 
no  structure  (except  the  rings  developed  by  silver).  In  cross- 
sections  difierences  are  found  between  different  fibres;  this,  how- 
ever, depends  on  the  place  at  which  the  nerve  is  cut.  If  the 
section  passes  through  an  annular  constriction,  the  space  between 
the  axis  cylinder  and  the  sheath  of  Schwann  is  not  filled  with 
myeline,  which,  of  course,  is  present  when  the  section  passes 
through  any  other  point.  But  in  many  fibres  seen  in  cross-sec- 
tion the  myeline  seems  to  be  divided  into  two  concentric  rings 
by  a  clear  line.  This  appearance  is  due  to  the  segmental  struc- 
ture of  the  myeline  as  described  by  Schmidt  (and  independently 
of  him  by  Lauterman  and  by  Zawerthal).  But  this  will  be 
better  understood  after  giving  a  resume  of  Ranvier's  view  of  the 
structure  of  medullated  nerves. 

Ranvier  considers  each  inter-annular  segment  as  the  equiva- 
lent of  a  single  cell,  which  he  compares  to  an  elongated  adipose 
cell  pierced  in  its  centre  by  the  axis  cylinder.  The  sheath  of 
Schwann  he  considers  as  the  cell  membrane,  the  contents  of 
which  are  the  nucleus,  situated  excentrically,  and  myeline. 
Between  cell  membrane  and  myeline  he  claims  the  existence  of 
an  extremely  thin  layer  of  protoplasm,  as  it  is  also  found  in  the 
fat  cell.  This  protoplasmic  layer,  lining  the  sheath  of  Schwann, 
passes  over  to  the  axis  cylinder  at  the  point  of  constriction,  and 
thence  returns  to  the  other  end  of  the  segment  as  the  sheath  of 
the  axis  cylinder.     From  the  latter  protoi)lasmic  pai'titions  pass 
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ill  an  oblique  direction  to  the  protoplasm  lining  the  sheath  of 
Schwann,  and  the  portions  of  myeline  separated  by  these  parti- 
tions constitute  the  segments  of  Schmidt.  In  the  isolated  nerve 
fibres  these  segments  of  Schmidt  appear  as  cylinders  of  unequal 
length,  one  end  being  conical  and  fitting  into  the  corresponding 
concave  end  of  the  adjoining  cylinder.  If  a  cross  section  be  made 
through  the  junction  of  two  myeline  segments,  the  protoplasmic 
partition  is  seen  as  a  clear  ring,  with  a  concentric  ring  of  myeline 
on  either  side  of  it. — This  vicAV  appears  original  and  striking,  but 
Ranvier  himself  does  not  consider  it  more  than  a  hypothesis.  It 
is  true  that  the  supposed  protoplasmic  nature  of  this  lining  layer 
has  only  been  demonstrated  around  the  nucleus,  but  the  proto- 
plasm is  ordinarily  also  not  visible  in  the  circumference  of  adi- 
pose cells,  unless  swollen  from  oedema. 

Much  light  has  been  thrown  on  the  chemistry  and  structure  of 
these  lining  layers  by  the  researches  of  Kiihne  and  Ewald.  ("Die 
V^erdauung  als  histologische  Methode."  VerJiandl.  d.  Naturh. 
nted.  Vereins  zu  Heidelberg .  Sep.  Abdr.  Nov.,  1876.)  Although 
they  were  published  before  R.'s  book  was  completed,  they  are 
not  quoted  by  him. 

These  authors  dissolved  the  myeline  of  peripheral  nerves  and 
sections  of  the  spinal  cord  in  boiling  alcohol  and  ether,  and 
digested  hereupon  the  remnant  with  a  solution  of  trypsin  (pan- 
creatin).  There  remained  after  digestion  two  sheaths,  one 
within  the  other,  with  a  trellis-work  of  the  same  material  unit- 
ing them.  The  inner  sheath  is  evidently  the  tunic  of  the  axis 
cylinder,  while  the  outer  sheath  encases  the  myeline,  separating 
it  from  the  sheath  of  Schwann. 

The  material  of  which  these  "  horn-sheaths  "  are  composed  is 
called  by  Kiihne  "  neurokeratine."  With  the  aid  of  the  same 
method  E.  and  K.  also  discovered  that  there  exists  on  the  out- 
side of  the  sheath  of  Schwann  a  thin  coating  of  longitudinal 
collagene  fibres.  The  sheath  of  Schwann  itself  is  dissolved  by 
trypsin. 

Further  details  resulting  from  these  investigations  have  been 
furnished  by  Rumpf.  Instead  of  ether  and  boiling  alcohol,  hot 
chloroform  can  equally  well  be  used  to  dissolve  the  myeline  in 
order  to  demonstrate  the  horn-sheaths  and  trabecula'.  Although 
visible  after  this  procedure  alone,  they  gain  in  distinctness  by 
subsequent  digestion  of  the  axis  cylinder  by  trypsin.  Another 
method  is  furnished  by  dissolving  myeline  and  axis  cylinder  in 
glycocholate  of  sodium  (bile).  Perhaps  the  least  objectionable 
procedure  consists  in  the  expulsion  of  the  myeline  by  the  swell- 
ing of  the  axis  cylinder  from  the  action  of  distilled  water.  Pro- 
longed maceration  in  water  (for  twenty-four  hours)  finally  dis- 
solves the  axis  cylinder  entirely.  The  two  horn-sheaths  are  then 
seen  as  concentric  tubes,  one  within  the  other,  the  outer  one 
being  quite  distinct  from  the  sheath  of  Schwann.  Thick 
trabecule  pass  at  intervals  from  one  to  the  other,  in  an 
oblique    direction.       Usually  there  are  three  trabecula?  radiat- 
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iug  at  once  level  from  the  inner  sheath,  thus  forming  a  series  of 
incomplete  partitions  which  divide  the  mj-eline  into  the  segments 
of  Schmidt.  The  statements  of  Kanvier  as  to  the  existence  of 
a  lining  of  the  sheath  of  Schwann  continuous  with  the  sheath  of 
the  axis  cylinder,  are  hence  supported  by  these  preparations. 
Even  his  assertion  that  this  system  of  sheaths  is  protoplasmic  in 
nature  is  not  disproven.  The  sheaths,  as  demonstrated  by 
maceration  in  water,  do  not  consist  alone  of  neurokeratine,  but 
contain  besides  albuminoids.  In  proof  of  this  they  can  be 
colored  by  Millon's  reagent.  Furthermore,  they  become  reduced  in 
thickness'  by  digestion  with  trypsin,  which  dissolves  the  albumin- 
ous portion.  The  inner  horn-sheath  covers  the  axis  cylinder  con- 
tinuously, passing  with  it  througli  the  constrictions.  The  outer 
sheath  is  also  uninterrupted  in  its  course,  but  constricted  to- 
gether with  the  sheath  of  Schwann  at  the  level  of  Ranvier's 
annular  constrictions.  The  myeline  is  undoubtedly  interrupted 
at  this  point,  probably  by  the  disc  of  cement  which  becomes 
blackened  when  treated  with  silvei*.  This  bar,  however,  of 
cement  can  easily  be  forced  by  violence. 

Rumpf  has  made  some  important  researches  in  the  chemical 
nature  of  the  axis  cylinder.  By  an  intense  red  coloration  with 
Millon's  reagent,  he  demonstrated  i^ositively  the  albuminoid  cliar- 
acter  of  this  structure.  Tlie  fresh  axis  cylinder  is  soluble  in  dis- 
tilled water,  bile,  and  still  more  so  in  a  0. 1  per  cent,  solution  of  potas- 
sic  hydrate.  By  the  action  of  alcohol,  however,  it  is  coagulated, 
and  in  this  state  insoluble  in  the  above  reagents.  Coagulation 
is  also  produced  by  a  temperature  of  50  to  52°  C.  (nerves  of  the 
frog). 

In  order  to  search  for  myosin — the  albuminoid  of  muscles — 
in  the  axis  cylinder,  nerves  were  placed  into  solutions  of  NaCl. 
of  the  strength  of  5  to  10  per  cent.,  in  which  myosin  is  soluble. 
Such  fluids,  however,  did  not  dissolve  the  axis  cylinder,  but  on 
diminishing  the  concentration  the  astonishing  observation  was 
made,  that  water  containing  less  than  one  per  cent,  of  salt  re- 
moved the  axis  cylinder  completely.  Hitherto  a  0.75  per  cent, 
solution  of  XaCl.  had  always  been  considered  an  inditierent  fluid 
for  nerves  !  Nevertheless,  this  dissolves  the  axis  cylinder  com- 
pletely within  T2  hours  without  producing  any  other  changes  in 
the  remaining  structures.  Weaker  solutions  produce  the  same 
result  still  faster,  but  cause  the  axis  cylinder  to  swell  in  the  first 
place  and  hence  force  out  the  myeline.  This  unexpected  obser- 
vation induced  Rumpf  to  test  the  solvent  action  of  lymph,  which 
contains  the  same  percentage  of  salt  as  the  hitherto  supposed 
"  indiflerent"  fluid.  To  his  astonishment  he  found  the  axis 
cylinder  of  excised  frofs  'iterves  completely  dissolved  in  frog''s 
lymph  within  three  days  !  Further  experiments  of  Rumpf  re- 
lating to  the  persistence  of  the  axis  cylinder  during  life  will  be 
related  further  on. 

The  fibrillary  structure  of  the  axis  cylinder,  as  described  by 
Max  Schultze,  is  not  mentioned  by  Ranvier  in  this  place.     Later 
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on,  however,  he  declared  himself  partisan  of  that  theory,  which, 
although  he  found  no  evidence  of  it  in  ordinary  nerves,  he  could 
satisfactorily  prove  in  some  other  cases.  In  the  central  end  of 
divided  nerves  (Vol.  II.,  p.  30)  the  axis  cylinder  swells — becomes 
hypertrophied  as  R.  calls  it — and  in  this  state  shows  a  distinct 
striation — an  appearance  which  could  only  be  caused  by  a  bundle 
of  fibrils.  Another  instance  of  distinct  striation  was  found  by 
Ranvier  in  the  nerves  of  the  electric  organ  of  the  torpedo  (Vol. 
II.,  p.  125).  In  this  organ  the  medullated  nerves  present  a  vague 
striation,  their  unmedullated  twigs,  however,  are  seen  distinctly 
to  consist  of  fibrils.  In  this  instance  the  branches  together  are 
often  more  voluminous  than  the  axis  cylinder  of  the  nerve  fibre 
from  which  they  arise.  As  a  cause,  Ranvier  observed  distinctly 
that  the  ultimate  fibrils  of  which  these  branches  consist  pass  from 
one  branch  into  another  without  entering  the  larger  fibre  from 
which  the  branches  arise-.  Thus  there  is  formed  a  system  of 
loops  connecting  the  difierent  nerve  terminations. 

Positive  demonstration  of  the  fibrillary  structure  of  the  axis 
cylinder  Avas  furnished  by  Hans  Schultze  (II.).  Fresh  nerves  ob- 
served in  iodized  serum  as  well  as  in  other  fluids,  show  a  de- 
cided striation  of  the  axis  cylinder.  A  particularly  good  object 
was  found  in  the  spinal  roots  of  the  frog.  The  most  conclusive 
preparations  were  obtained  by  the  use  of  very  dilute  solutions  of 
osmic  acid  or  nitrate  of  silver.  In  these  the  end  of  the  axis 
cylinder  protruding  beyond  its  sheath  seems  to  split  up  like  a 
camel's  hair  pencil  into  separate  fibrils.  By  careful  adjustment 
of  the  focus  the  fibrillie  could  be  traced  along  the  course  of  the 
axis  cylinder.  The  plates  accompanying  Schultze's  article  are 
perfectly  convincing — provided  they  are  not  exaggerated. 
Schultze  claims  that  the  fibrils  are  imbedded  in  a  granular  mass. 
The  same  appearances  he  could  also  trace  in  the  transparent  tail 
of  the  living  embryonic  salamander. 

Ranvier  has  also  examined  living  nerves  in  the  lungs  of  the  frog 
distended  by  the  apparatus  of  Holmgren.  Under  these  circum- 
stances no  fibrillation  was  seen  by  him.  But  he  strongly  insists 
on  the  fact  that  the  living  nerve  thus  displayed,  shows  the  differ- 
ence between  the  axis  cylinder  and  myeline,  as  well  as  annular 
constrictions  and  the  segments  of  Schmidt,  in  a  perfectly  une- 
quivocal manner. 

In  the  description  of  non-medullated  fibres  (Remak's  fibres) 
Ranvier  points  out  the  confusion  of  authors  in  not  distinguishing 
between  connective  tissue  fibrillar  and  Remak's  nerve  fibres. 
Both  show  a  longitudinal  striation  ;  but  the  former  have  the 
appearance  of  a  bundle  of  wavy  hairs,  running  parallel,  while 
the  latter  form  a  net-work  with  elongated  meshes  of  anastomotic 
tendrils  of  unequal  thickness.  The  thickness,  however,  depends 
on  the  number  of  ultimate  fibrils  of  which  the  coarser  fibres  are 
composed.  Each  ultimate  fibril  has  a  nucleus  on  its  surface  with 
a  thin  protoplasmic  coating.  No  sheath  can  be  demonstrated 
around  the  fibres.     Remak's  fibres  are  colored  orange  by  picro- 
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carmine,  which  does  not  stain  connective  tissue  fibres.  But  the 
most  certain  test  for  non-medullated  nerve  fibres  is  maceration 
in  bichromate  of  ammonium,  which  produces  such  numerous 
vacuoles,  as  to  give  the  fibres  the  appearance  of  pearl  strings. 

The  description  of  the  connective  tissue  of  nerves  is  preceded^ 
as  indeed  are  all  chapters,  by  a  short  but  judicial  historical  re- 
view. Like  his  immortal  master,  Claude  Bernard,  Ranvier  does 
not  content  himself  Avitli  simply  quoting  and  throwing  overboard 
the  results  of  authors  whom  he  is  forced  to  contradict,  but  seeks 
the  cause  of  their  errors  in  the  conditions  of  their  experiments. 
Isolated  nerve  fibres  in  their  course  through  muscles  are  seen  to  be 
enclosed  by  a  sheath,  which  Ranvier  calls  after  its  discoverer, 
the  sheath  of  Henle.  It  seems  to  be  structureless,  but  is  lined 
on  its  internal  surface  by  endothelial  cells,  not  forming  a  con- 
tinuous layer.  Besides  these  cells  two  other  kinds  can  be  recog- 
nized, viz.,  independent  connective  tissue  cells,  situated  far  apart 
between  the  sheaths  of  Schwann  and  of  Henle,  and  flat  connective 
cells  on  the  outside  of  the  sheath  of  Henle.  Small  nerve-branches, 
containing  several  fibres,  possess  a  similar  sheath,  in  the  inside 
of  which,  however,  the  endothelial  cells  form  a  continuous  layer. 
As  the  trunks  increase  in  size,  their  sheath  is  transformed  into  a 
structure,  called  by  Ranvier  "  lamellar  "  sheath.  In  its  descrip- 
tion Ranvier  becomes  quite  polemical.  Robin  is  charged  with 
an  incorrect,  in  fact,  imaginary  description,  while  Axel  Key  and 
Retzius,  who  agree  with  our  author,  are  accused  of  ignoring  R.'s 
priority,  since  in  1872  he  published  his  first  article  on  the  subject, 
an  article  which  remains  undisputed. 

The  "  lamellar  "  sheath  consists  of  a  series  of  thin,  concentric 
layers,  varying  in  number  with  the  thickness  of  the  nerve.  Each 
layer  is  formed  of  a  trellis  of  connective  fibres,  with  some  elastic 
fibres  woven  in  and  lined  on  both  surfaces  with  endothelial 
cells.  Each  layer  is  perforated  by  irregular  windows.  Trabecu- 
hi^  pass  from  one  layer  to  another,  so  as  to  give  the  whole  con- 
siderable strength.  From  the  centre  (innermost  layer)  to  the 
periphery  the  layers  increase  in  thickness,  until  they  finally  blend 
with  the  areolar  tissue  surrounding  the  nerve  trunk,  the  j>erifas- 
cicular  connective  tissue,  as  it  is  called  by  Ranvier.  Under  the 
name  intrafascicular  connective  tissue,  he  designates  the  areolar 
frame  of  the  trunk  itself.  The  inner  layers  of  the  lamellar  sheath 
send  irregular  partitions  into  the  trunk  ;  from  these  secondary 
branches  proceed  and  subdivide  further.  The  ultimate  elements 
of  which  these  are  composed  are  connective  tissue  fibres  and  flat 
cells.  Each  nerve  fibre  is  finally  surrounded  by  a  sheath  of  lon- 
gitudinally arranged  connective  tissue  fibrilLne.  This  description 
corresponds  with  the  results  obtained  by  Ewald  and  Kiihne  Avith 
the  digestion  method. 

The  vessels  of  the  nerve  trunks  pass  along  in  the  sheatli  and 
connective  tissue  pavtitions  to  the  inside  of  the  trunk.  Around 
the  nerve  fibres  the  capillaries  form  a  characteristic  net-work  with 
elongated  meshes.     The  capillaries  have  the  shape  of  loops,  from 
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the  convexity  of  wliich  other  capillaries  arise.  They  are  covered 
by  an  adventitial  sheath  consisting  of  flat  cells,  Lymph-vesf?els 
do  not  exist  in  nerve  trunks;  they  are  only  found  in  the  perifas- 
cicular  tissue.  In  the  trunk  the  lymph  iinds  its  way,  as  can  be 
shown  by  injections,  between  the  interspaces  of  the  areolar  frame- 
work and  of  the  lamellar  sheath. 

To  illustrate  some  points  in  the  nutrition  of  nerves,  an  inter- 
esting experiment  is  next  shown  by  Ranvier.  In  a  living 
rabbit  the  sciatic  nerve  is  exposed,  and  the  wound  filled  with 
pure  tepid  water,  which  is  repeatedly  renewed.  In  the  course 
of  twenty  minutes,  that  portion  of  the  nerve  which  has  been 
bathed  in  water  has  lost  both  excitability  and  conductility. 
Examined  after  treatment  with  osmic  acid,  it  is  found  that  the 
water  has  entered  at  the  constrictions  and  crowded  back  the  my- 
eline  ;  the  dilated  pocket  of  the  sheath  of  Schwann  at  the  ends 
of  the  segment  contains  a  fluid,  in  which  fine  granulations  are 
suspended.  The  axis  cylinder  is  swollen,  as  are  also  the  parti- 
tions of  Schmidt.  If  a  0.5  per  cent,  solution  of  NaCl.  is  substi- 
tuted for  the  water  the  nerve  does  not  lose  its  properties,  even 
after  5  hours.  Nevertheless,  the  microscope  reveals  the  same 
changes,  with  the  interesting  addition  of  a  distinct  striation  of 
the  axis  cylinder.  The  pure  water  must  hence  have  produced 
invisible  changes  besides  these,  to  account  for  the  paralysis.  The 
action  of  water,  moreover,  is  permanent ;  a  nerve  destroyed  by 
it  does  not  recover  its  properties,  but  degenerates  as  after  section. 

Ranvier's  description  of  the  degeneration  of  divided  nerves  is, 
no  doubt,  the  most  complete  article  on  the  subject.  Bakowiecki 
has  recently  maintained,  that  previous  attempts  to  prevent  de- 
generation by  a  suture  of  the  divided  nerve  failed  on  account  of 
the  material  employed.  In  his  own  experiment  he  claims  to  have 
obtained  anatomical  as  well  as  physiological  union  by  the  use  of 
a  catgut  suture.  Ranvier,  however,  denies  the  accuracy  of  these 
statements,  on  account  of  a  total  want  of  success  in  his  own 
experiments. 

The  rapidity  with  which  the  peripheral  segment  of  the  divided 
nerve  loses  its  properties  depends  on  the  energy  of  life.  The 
time  is  slightly  shorter  in  young,  than  in  older  animals.  While 
in  the  cold-blooded  frog  the  nerve  retains  its  motility  for  thirty 
days,  and  in  the  sluggish  plagiostoma  even  more  than  six  weeks, 
the  peripheral  stump  becomes  unexcitable  within  four  days  in 
dogs,  three  in  pigeons,  and  two  in  rabbits.  Ill-health  also  retards 
the  time.  The  animal  which  has  suffered  from  the  wound  neces- 
sary for  the  section  of  one  nerve,  retains  in  this  state  the 
properties  of  a  second  nerve,  now  divided,  a  few  hours  longer 
than  when  normal.  Some  experiments,  however,  to  retard  the 
time  by  bleeding  the  animals,  did  not  succeed. 

In  order  to  avoid  any  confusion  between  the  histological 
changes  of  degeneration  and  the  cadaveric  alterations  of  nerves, 
Ranvier  devotes  a  short  paragraph  to  the  details  of  the  latter. 
Twenty-four  hours  after  death  the  myeline  has   receded   slightly 
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from  the  ends  of  the  interannular  segments,  and  the  sheath  of 
Schwann  here  encloses  a  clear  fluid.  Beyond  this,  however,  the 
nerve  ajipears  unchanged,  and  remains  so  for  about  12  days.  It 
is  only  after  the  lapse  of  this  time  that  the  myeline  becomes 
opaque  and  charged  with  fatty  granules. 

The  peripheral  stump  of  a  nerve  examined  within  one  hour 
after  its  division,  shows  the  myeline  escaping  from  the  point  of 
section.  The  myeline  is  swollen,  opaque  and  granular  in  appear- 
ance. Engelmann  recently  claimed,  that  this  process  did  not 
extend  beyond  the  first  constriction  in  either  peripheral  or 
central  stump.  Guiseppe  Colasanti  {Arch.,/.  Anat.  Heft  III. 
and  lY.,  1878,  p.  20G,)  confirms  this  statement.  According  to  his 
description  the  entire  nerve — as  far  as  the  first  constriction — 
consists  of  a  strongly  refractive,  apparently  homogeneous  mass. 
He  proposes  to  call  this  alteration,  traumatic  change  of  divided 
nerves. 

Ranvier  admits  this  limitation  of  the  process  in  frogs,  but 
claims  that  in  mammals  it  does  extend  beyond  the  first  constric- 
tion ;  yet  he  does  not  describe  any  further  details.  Besides  this 
alteration  of  the  nerve  fibres,  red  and  white  blood  globules  are 
fonud  at  the  point  of  section.  The  leucocytes  are  infiltrated  with 
myeline  and  fat.  From  analogous  experiments  on  the  omentum 
of  Guinea-pigs,  Ranvier  admits  that  the  flat  cells  of  the  intra- 
fascicular  connective  tissue  can  be  transformed  into  leucocytes. 

Twenty-four  hours  after  the  section  changes  begin  in  the  peri- 
pheral portion  of  the  nerve.  The  nuclei  of  the  interannular 
segments  become  hypertrophied  and  their  nucleoli  more  marked. 
The  protoplasm  surrounding  the  nucleus  is  also  swollen  and  can 
be  seen  to  line  the  sheath  of  Schwann  in  its  entire  extent. 

After  the  lapse  of  fifty  hours  these  changes  have  progressed  (in 
the  rabbit).  The  intense  swelling  of  the  protoplasm  now  displays 
the  protoplasmic  nature  of  the  partitions  of  Schmidt.  By  their 
enlargement  the  myeline  becomes  divided  into  fragments.  At 
other  points,  however,  especially  around  the  nucleus,  the  proto- 
plasm forms  projections,  which  cut  through  both  myeline  and 
axis  cylinder,  and  finally,  fill  completely  the  sheath  of  Schwann. 
The  myeline  continues  to  divide  still  further,  until  the  whole 
nerve  tube  becomes  filled  with  minute  drops,  partly  myeline, 
partly  fat.  The  oleaginous  portion  of  the  myeline  is  changed 
partly  into  a  soluble  soap,  which  is  absorbed  by  the  protoplasm, 
and  redeposited  in  its  interior  in  the  form  of  oil  globules. 

What  becomes  of  the  axis  cylinder  ?  This  question  has  been 
variously  answered  by  difterent  observers  ;  indeed  the  solution 
is  very  difficult.  The  coloration  of  the  axis  cylinder  is  not 
obtained  easily  on  account  of  the  impermeability  of  the  myeline 
to  coloring  fluids.  The  best  results  were  obtained  by  Ranvier 
by  maceration  in  bichromate  of  ammonium.  This  hardening 
fluid  produces  fissures  in  the  myeline,  through  which  the  coloring 
agent — picrocarmine — can  reach  the  axis  cylinder.  The  latter  is 
now  seen — divided  into  fragments  of  unequal  length,   by   an 
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occasional  projection  of  protoplasm.  The  fragments  are  often 
spiral  in  shape,  evidently  from  pressure  of  the  segmenting 
myeline. 

About  the  fifth  day  the  nuclei  begin  to  multiply.  The  nucle- 
olus enlarges  in  the  first  place,  gets  the  shape  of  a  figure  8  and 
then  divides.  Hereupon  the  nucleus  undergoes  the  same 
changes.  Tlie  two  nuclei  thus  created  subdivide  into  four,  and 
so  on.  This  multiplication  of  nuclei  ceases,  hoAvever,  within  some 
days. 

About  the  12th  day  the  nerve  tube  is  filled  with  drops  of  mye- 
line, nuclei  and  an  intermediate  substance.  The  myeline  drops 
were  not  stained  uniformly  by  osmic  acid,  some  of  them  being 
scarcely  colored.  Since  the  dark  coloration  produced  by  osmic 
acid  depends  on  its  combination  with  fats,  it  is  probable  that 
these  have  been  dissolved  out  of  the  colorless  drops.  The  inter- 
mediate substance  consists  of  protoplasm,  which  appears  striated 
longitudinally.* 

P'rom  this  time  onward,  until  about  the  seventy-second  day,  the 
nerve  changes  scarcely  any  in  appearance. 

The  unraedullated  nerve  fibres  also  undergo  certain  changes 
after  section  of  the  nerve.  Their  nuclei  enlarge  and  become 
filled  with  several  nucleoli.  Some  nuclei  have  the  shape  of  a 
figure  8.  As  to  their  multiplication,  however,  Ranvier  is  silent. 
In  the  interior  of  the  fibres  small  vacuoles  appear.  These  are 
replaced  within  a  few  days  by  fat-granules.  Myeline  drops  are 
never  seen. 

As  regards  the  connective  tissue  of  nerves,  no  change  is  found 
in  the  fibres.  The  flat  cells,  however,  enlarge,  or  at  least  become 
more  distinctly  visible,  and  become  studded  at  first  with  vacuoles, 
and  subsequently  with  fat  granules.  Myeline  drops  are  found  in 
their  interior  only  at  the  point  of  the  section.  Later,  about 
the  twentieth  day,  the  cells  attain  a  globular  shape  and  are  infil- 
trated with  some  substance  colored  uniformly  bluish-grey  by 
osmic  acid.  The  endothelial  cells  of  the  vessels  undergo  the 
same  changes. 

In  short,  we  can  say  that  the  primary  changes  in  the  periphe- 
ral segment  of  a  divided  nerve  consist  in  the  growth  of  all  the 
protoplasm  contained,  viz.,  protoplasm  of  interannular  segment, 
of  the  connective  tissue  cells  and  of  the  vessels.  At  the  same 
time  it  becomes  infiltrated  with  fat  granules,  evidently  derived 
from  saponification  of  the  fatty  parts  of  the  myeline.  The  de- 
struction of  the  axis  cylinder  and  myeline  are  only  secondary. 
The  loss  of  function  coincides  with  the  fragmentation  of  the 
axis  cylinder  by  the  encroaching  protoplasm. 

Meanwhile  changes  of  a  different  nature  have  occurred  in  the 

*  As  regards  the  behavior  of  the  "horn-sheaths  "  during  the  degeneration 
of  peripheral  nerves,  no  statements  have  as  yet  appeared.  In  grey  degenera- 
tion of  the  cord  they  were  found  destroyed  or  at  least  rariticd  by  Hunipf 
(Congress  of  South  German  Neurologists  at  Wildbad,  May,  1878.  Central- 
blatt  f.  Nervenheilkunde,  1878,  No.  6,  p.  141). 
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central  end  of  the  divided  nerve.  At  the  time  of  the  section  the 
myeline  escaped  from  the  nerve  tubes,  usually  not  further,  how- 
ever, than  the  first  constriction;  in  fact  even  the  interannular 
segment  included  in  the  section  is  not  always  completely  emptied. 
The  axis  cylinders  now  hypertrophy  and  in  this  state  show  a  dis- 
tinct striation.  The  space  between  the  axis  cylinder  and  the 
sheath  of  Schwann  is  filled  with  drops  of  myeline  and  cells. 
These  are  partly  red  blood  globules,  probably  pressed  in;  partly, 
however,  wandering  leucocytes.  The  latter  are  mostly  surrounded 
by  granulations  of  myeline  and  fat.  Ranvier  claims  that  they 
digest  the  myeline,  in  fact  eat  their  icay,  and  hence  may  pass 
upward  within  the  sheath  of  Schwann,  beyond  the  first  constric- 
tion. In  some  instances  they  corrode  even  the  axis  cylinder. 
The  changes  are,  therefore,  not  limited  by  the  first  constriction. 
Moreover,  tlie  axis  cylinder  appears  hypertrophied,  even  beyond 
this  point,  while  the  nucleus  and  protoplasm  of  the  next  interan- 
nular segment  are  in  a  state  of  proliferation. 

In  the  peripheral  end  on  the  other  hand  the  axis  cylinders  have 
been  destroyed,  and  at  the  end  of  a  fortnight  nothing  is  left  but 
the  emptied  sheaths  of  Schwann. 

The  regeneration  was  studied  by  Ranvier  on  the  pneumogas- 
tric  nerve  of  rabbits,  rats  and  Guinea-pigs.  The  animals  were 
examined  between  the  sixtieth  and  the  one  hundred  and  sixtieth 
day.  At  this  time  it  can  be  observed  that  the  central  part  of  the 
nerve  trunk  is  colored  intensely  black  as  usually  by  osmic  acid. 
The  central  end,  thickened,  is  lighter  colored,  as  are  also  the 
peripheral  end  and  the  peripheral  trunk  of  the  nerve.  The 
cicatricial  portion  becomes  greyish  from  the  action  of  osmic  acid. 

These  different  portions  are  next  described  in  detail.  The 
appearances,  Ranvier  divides^  into  classes,  viz.:  ordinary  and 
"  bizarre,"  using  the  latter  term  because  the  phenomena  are  as 
yet  beyond  all  explanation. 

In  the  peripheral  trunk  examined  about  the  sixtieth  or  seven- 
tieth day  after  the  action  of  osmic  acid,  a  large  number  of  pale 
fibres,  bearing  nuclei,  can  be  observed.  These  fibres  are  parallel 
and  without  anastomoses,  hence,  quite  different  from  Remak's 
fibres.  Other  fibres  have  drops  of  myeline  attached  to  them. 
There  are,  besides,  regenerated  fibres,  with  a  thin  coating  of  my- 
eline, the  entire  fibre  being  very  thin  (four  thousandth  of  a  mil- 
limetre in  diameter),  and  interannular  segments  very  short,  per- 
haps one  hundred  and  fifty  micromillimetres  in  length,  while  a 
normal  segment  measures  about  one  thousand  micromillimetres. 
A  number  of  old  sheaths  of  Schwann  are  filled  with  new  axis  cylin- 
ders, sometimes  several  in  number,  which  are  intertwined.  Later, 
sometimes  even  at  this  time,  new  medullated  fibres  are  found,  not 
contained  in  old  sheaths.  They  are  of  less  than  normal  size, 
being  ten  micromillimetres  thick,  while  their  constrictions  are 
three  to  four  hundred  micromillimetres  apart.  These  tubes  are 
often  accompanied  by  a  non-medullated  or  even  very  thin 
medullated  fibre  wound  around  them.      Other  fibres    are   seen 
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without  sheath  of  Schwann.  Frequently  nerve  fibres  are  seen  to 
divide  at  the  level  of  a  constriction.  Between  the  different  fibres 
oval  masses  are  found,  consisting  of  protoplasm  and  myeline  and 
containing  nuclei:  they  are  nothing  but  portions  of  degenerated 
nerve  tubes.  One  form  of  elements  is  still  to  be  mentioned. 
These  are  fibres  medullated  in  the  greater  part  of  their  course, 
but  entirely  without  myeline  in  some  places. 

The  cicatricial  segment  is  formed  of  a  number  of  small  nerve 
bundles,  even  though  the  trunk  may  consist  of  a  single  fascicule. 
These  smaller  fascicules  are  enveloped  by  delicate  endothelial 
sheaths — in  fact,  enlarged  sheaths  of  Henle.  The  bundles  con- 
sist of  both  medullated  and  non-mednllated  fibres,  the  former 
augmenting  with  time.  The  fibres  are  mostly  very  thin,  and  by 
no  means  all  parallel.  To  illustrate  this  irregular  arrangement, 
Ranvier  refers  to  an  instance,  where  the  central  and  peripheral 
parts  of  the  nerve  seemed  to  end  in  free  buttons,  without  any 
cicatricial  segment.  There  was,  however,  between  them  a  deli- 
cate membrane,  apparently  of  connective  tissue.  But  on  drop- 
ping osmic  acid  on  this  membrane,  fine  black  streaks  appeared 
uniting  the  divided  nerve  ends.  On  coloring  this  specimen  and 
placing  it  under  the  microscope,  with  due  care,  it  was  found,  that 
the  apparent  membrane  consisted  in  reality  of  a  net-work  of 
nerve  fibres,  connecting  the  central  with  the  peripheral  end. 
Similar  deceptive  appearances  were  most  probably  the  cause  of 
the  erroneous  statements  of  Philipeaux  and  Vulpian,  that  nerves 
can  be  regenerated  without  union  to  a  central  nerve  end. 

In  the  central  end  of  the  divided  nerve,  no  degeneration 
proper  occurs  at  any  time.  It  may  be  said,  that  the  eflTorts  at 
regeneration  commence  at  the  moment  of  the  section.  Exam- 
ined after  the  sixtieth  day,  it  is  found  that  from  the  old  hyper- 
trophied  axis  cylinders,  there  proceed  in  a  peripheral  direction 
new  nerve  fibres — as  prolongations,  so  to  speak.  Many  of  these 
fibres  are  non-medullated,  others  possess  myeline,  but  usually 
only  a  thin  coat  of  it,  which  is  sometimes  interrupted. 

The  fibres  themselves  are  mostly  very  thin,  but  not  all  alike  in 
thickness.  Frequently  there  proceed  two  or  more  fibres  as  pro- 
longations of  an  original  axis  cylinder.  Many  of  these  fibres 
subdivide  again,  but  always  at  a  point  of  constriction,  if  they 
possess  myeline.  Often  one  of  the  new  fibres  is  wound  around  a 
thicker  one.  Corresponding  appearances  are  observed  in  cross- 
sections.  In  these  it  can  be  plainly  demonstrated  that  the  fibres 
of  new  formation  grow  into  the  old  persisting  sheaths  of 
Schwann.  Sometimes  as  many  as  twenty-five  new  tubes  can  be 
counted  in  a  single  dilated  sheath. 

Under  the  heading  "  bizarre  "  appearances,  Ranvior  describes 
some  very  strange  observations.  Of  the  thin  fibres  of  new  form- 
ation, one  is  often  wound  around  the  other.  Sometimes  several 
are  intertwined  like  a  cord.  Again  a  fibre  changes  its  direction 
suddenly,  and  coiling  up  itself  becomes  recurrent.  How  far  it 
pursues  this  recurrent  course   could  not   be   ascertained.     The 
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strange  appearances  Ranvier  refers  to  an  excessive  growtli  in  an 
insufficient  space.  Another  queer  fact  has  been  described  by  S. 
Mayer  some  years  ago.  Mayer  claimed  the  occurrence  of  true 
nerve  cells  in  the  course  of  the  regenerated  fibres.  Ranvier  has 
seen  similar  appearances  in  the  regenerated  pneumogastric  nerve. 
These  objects  appeared  like  bipolar  cells  interspersed  in  the 
course  of  non-medullated  fibres.  But,  as  they  do  not  contain  a 
nucleus,  they  cannot  be  considered  as  nerve  cells, 

A  number  of  experiments  are  still  mentioned  by  Ranvier,  in 
which  he  divided  a  nerve  at  two  points,  leaving  it,  however,  in 
situ.  The  intermediate  portion  was  found  to  undergo  the  usual 
degenerative  changes.  These  experiments  Avere  only  made  on 
warm-blooded  animals. 

Results  of  a  different  significance  were  obtained  by  Rumpf 
(III.)  from  double  nerve  section  in  the  frog.  As  we  have  men- 
tioned above,  the  axis  cylinder  of  the  excised  frog's  nerve  is  dis- 
solved by  lymph.  Nevertheless  a  nerve-muscle  preparation 
preserves  its  vitality  for  many  hours,  if  kept  in  lymph  or  even 
in  a  0.7  per  cent,  solution  of  NaCl.  Hence  Rumpf  supposed 
that  the  connection  of  the  nerve  with  the  muscle  preserved  it 
from  the  solvent  action  of  the  lymph,  in  other  words  that  the 
peripheral  termination  exerted  a  trophic  influence  as  well  as  the 
central  termination  of  the  nerve.  The  loss  of  function  does 
not  occur  in  the  frog's  nerves  until  about  the  thirtieth  day  after 
tlieir  division,  while  lymph  will  dissolve  the  axis  cylinder  of  the 
excised  nerve  in  about  seventy  hours.  But  on  dividing  a  frog's 
nerve  at  two  points,  so  as  to  cut  off  the  intermediate  portion 
from  both  its  central  and  peripheral  termination,  Rumpf  found 
that  the  axis  cylinders  of  the  intermediate  jjortion  disappeared 
within  three  to  four  days! 

The  nervous  distribution  in  the  electric  organ  of  the  torpedo 
•(T.  Galvani)  is  next  studied  by  Ranvier,  since  on  account  of  its 
simplicity  it  can  be  considered  a  prototype  of  nerve  terminations. 
The  organ  is  described  as  semi-lunar  in  shape,  consisting  of  a 
large  number  of  pentagonal  prisms,  reaching  from  the  skin  of 
the  back  to  the  front  of  the  animal.  Each  one  of  these  prisms  is 
divided  into  superimposed  cases  by  horizontal  partitions  or 
lamella?,  the  interspaces  between  them  being  filled  with  a  gel- 
atinous mass.  After  a  careful  historical  review  of  the  subject, 
R.  describes  his  own  methods  of  investigation.  To  avoid  shrink- 
age he  injects  a  one  per  cent,  solution  of  osmic  acid  into  the  inter- 
ior of  the  organ,  thus  maintaining  the  delicate  lamella?  in  their 
normal  state  of  tension.  The  hardened  object  is  hereupon  placed 
into  osmic  acid  until  blackened.  In  rays  and  torpedos  the  axis 
cylinders  as  well  as  the  myeline  are  blackened  by  osmic  acid. 
Horizontal  slices  are  hereupon  removed  with  scissors  and  shaken 
in  water  until  the  lamella?  are  isolated.  The  lamellae  are  curved 
like  the  cornea,  their  dorsal  side  being  convex,  their  ventral  con- 
cave. The  iierves  enter  on  the  ventral  side.  Examined  in  a  drop 
of  water  with  the  ventral  surface  upwards,  five  different  levels 
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are  easily  recognized  by  adjusting  the  microscope,  viz.:  1.  a 
plane,  in  which  the  medullated  fibres  are  seen;  2.  a  lower  plane 
in  which  capillaries  ramify;  3.  the  medullated  fibres  dip  down  un- 
derneath the  vessels  to  form  a  third  i)lane;  4.  a  plane  apparently 
granular,  corresponding  to  the  nerve-terminations;  and  5.  a  plane 
presenting  round  nuclei  and  granules.  In  the  first  three  of  these 
planes  star-shaped  cells  with  delicate  processes  are  found.  These 
cells  belong  to  the  mucous  tissue  contained  in  the  space  between 
the  lamella;  and  filling  out  any  interspaces  existing  between  the 
nerve  fibres.  Certain  peculiarities  are  found  in  these  nerves. 
They  divide  at  first  dichotomously,  giving  ofl:'  both  lateral  and 
terminal  branches.  They  are  surrounded  by  a  delicate  endothe- 
lial sheath,  which,  however,  R.,  for  reasons  to  be  detailed  here- 
after, does  not  consider  as  the  analogue  of  the  sheath  of  Henle 
of  muscular  nerves.  This  sheath  divides  Avith  the  fibres.  Some- 
times, however,  two  branches  are  surrounded  for  a  short  distance 
by  one  sheath.  The  constrictions  difi^er  from  other  nerves,  inas- 
much as  they  are  apparently  stretched,  e.e.,  the  constricted  unmed- 
ullated  space  between  two  segments  is  lengthened.  The  axis 
cylinder  itself  is  blackened  by  osmic  acid.  The  sheath  of  Schwann 
is  applied  very  closely.  As  the  branches  divide  they  become 
successively  thinner,  and  their  interannular  segments  shorter. 
R.  points  out  at  this  place,  that  according  to  a  definite  law,  the 
distance  between  the  constrictions  increases  with  the  thickness 
of  the  fibres.  Finally  the  smallest  branches  lose  their  myeline. 
At  a  point  of  constriction  the  myeline  ceases  to  surround  the 
nerve  any  further,  while  the  sheath  of  Schwann  and  the  second- 
ary sheath  continue,  but  are  applied  closer.  The  sheath  of 
Schwann  probably  proceeds  to  the  end  of  the  fibre,  while  the 
secondary  sheath  ends  abruptly  in  a  ternimal  ring.  The  naked 
axis  cylinders  display  in  this  organ  a  distinct  fibrillary  structure, 
particularly  after  the  action  of  osmic  acid  or  staining  with  gold 
by  Gerlach's  method.  The  places  of  bifurcation  are  usually  tri- 
angular. This  is  due  to  the  fact  that  the  branches  collectively 
contain  more  ultimate  fibrillar,  than  the  original  axis  cylinder. 
Evidently  fibrillar  pass  from  one  branch  into  another,  connect- 
ing by  loops  the  nerve  terminations.  The  ultimate  ramification 
of  the  naked  fibres  has  been  compared  by  Wagner  to  the  shape 
of  a  stag's  horn. 

The  parts  so  far  described  are  really  yet  on  the  outside  (ventral 
surface)  of  the  electric  lamella.  They  are  surrounded  by  the 
mucous  tissue.  The  greatest  difiiculties  in  observation  com- 
mence only  in  the  study  of  the  electric  lamella  itself,  and  now 
stronger  lenses  are  required.  Since  much  diversity  of  opinion 
exists  as  to  the  structure  of  the  lamella  apart  from  the  nerve  ter- 
minations, R.  elucidates  this  point  in  the  first  place.  We  notice 
here  with  pleasure  an  illustration  of  Ranvier's  methodic  precise- 
ness  and  the  fine  results  t#  be  obtained  therefrom.  The  lamella, 
isolated  after  an  interstitial  injection  of  osmic  acid,  is  macerated 
in  a  mixture  of  one  part  of  alcohol  to  two  of  water.     Hereupon 
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it  is  pl-aced  iu  a  glass  slide,  ventral  side  upwards,  and  allowed  to 
dry  partially.  Thus  adherent  it  is  immersed  in  alcohol  and 
smartly  brushed  with  a  camel's-hair  brush.  The  lamella  is  thus 
split  unequally  into  layers,  of  which  four  can  be  distinguished: 

(1)  a  layer,  called  nervous  lamella,  consisting  really  of  two  parts, 
a  superficial  (ventral)  layer  containing  the  ultimate  nerve  termin- 
ations, and  a  deep  layer  composed  of  short  vertical  fibres  (called 
by  R.  electric  cilia)  passing  like  a  row  of  palisades  towaj-ds  the 

(2)  intermediate  layer.  This  also  consists  of  two  portions,  a  super- 
ficial part  of  a  finely  granular  appearance,  which  is  due  to  the 
electric  cilia,  and  a  deep  layer,  more  coarsely  granular,  contain- 
ing nuclei.  These  two  layers  correspond  to  the  fourth  and  fifth 
planes  recognizable  by  different  focal  adjustment  in  the  surface 
view  of  the  entire  lamella.  (3)  A  structureless,  thin  membrane, 
the  dorsal  lamella  and  (4)  a  connective  layer  consisting  of  a  trellis- 
work  of  very  fine  connective  fibres  which  support  the  entire  lam- 
ella.    Corresponding  appearances  are  obtained  by  cross-sections. 

For  the  study  of  the  nerve  termination  three  methods  are  re- 
commended, the  results  of  one  supplementing  and  controlling  the 
appearances  furnished  by  the  others.  These  are  {a)  staining  with 
(solid)  nitrate  of  silver,  [b)  intense  coloration  by  osmic  acid  and 
subsequent  treatment  with  chloride  of  gold  and  potassium  (I  per 
cent.)  and  (c)  staining  with  hematoxylin  after  preliminary  in- 
jection of  osniic  acid.  Satisfactory  views  are  also  obtained  from 
the  fresh  lamella,  but  only  after  previous  knowledge  of  its  struc- 
ture. 

The  different  methods  reveal,  that  the  ultimate  nerve  fibres 
beyond  the  "  stag's  horn "  ramification  enter  vertically  the 
nervous  lamella  and  expand  here  into  leaf  like  terminations,  be- 
tween which  broad  anastomoses  exi^t.  From  all  appearances  R. 
concludes,  that  these  terminations  are  held  together  by  a  struc- 
tureless membrane,  constituting  the  superficial  layer  of  the  nerv- 
ous lamella.  This  membrane,  which  can  even  be  isolated  in 
small  fragments,  is  in  all  probability  derived  from  the  union  of 
the  sheath  of  Schwann  of  the  different  fibres,  since  this  sheath  is 
not  seen  terminating  at  any  other  place.  From  the  lower  sur- 
face of  the  leaf-like  nerve  expansions  the  electric  cilia  pass  like 
a  regular  row  of  palisades  to  the  upper  (ventral)  surface  of  the 
intermediate  layer.  The  lower  portion  of  this  layer  is  evidently 
not  solid,  since  in  the  fresh  specimen  the  coarser  granules 
are  seen  to  perform  Brown ian  movements.  The  nuclei  found  in 
this  layer  possess  no  cell-body.  R.  hence  considers  the  entire 
layer  as  the  equivalent  of  a  single  cell  with  multiple  nuclei. 

The  wall  of  the  prisms  of  the  electric  organ  43onsists  of  a  trellis- 
work  of  connective  tissue  fibres.  There  is  besides  a  framework 
running  thiough  the  organ,  in  which  the  prisms  are  imbedded. 
This  framework  can  be  compared  as  regards  its  structure  to  the 
lamellar  sheaths  of  nerve  trunks.  The  electric  lamellae  them- 
selves are  united  with  the  wall  of  the  prism  by  means  of  the  net- 
work of  connective  tissue  on  their   dorsal  surface.     The  dorsal 
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surfaces  of  all  lamellre  (of  one  prism)  are  thus  mutually  con- 
nected. The  remaining  layers  of  the  lamella  bend  downward 
along  the  wall  of  the  prism  and  terminate  just  above  the  dorsal 
surface  of  the  next  lamella. 

]^ext  in  place  is  a  study  of  the  electric  nerve  fibres  as  they 
appear  in  the  trunk.  Besides  the  sheath  of  Schwann  the  indi- 
vidual fibres  are  surrounded  by  a  secondary  sheath,  which  pro- 
longs itself,  and  has  been  described  as  such  with  the  fibres  rami- 
fying in  the  electric  organ.  Its  existence  in  the  trunk  estab- 
lishes a  difference  between  it  and  the  sheath  of  Henle  of  muscu- 
lar nerves,  which  latter  is  really  the  continuation  of  the  lamellar 
sheath.  The  interannular  segments  of  the  electric  nerves  are 
remarkably  short.  Thus  a  fibre  in  the  electric  nerve  trunk  of 
12  micromilliraetres  diameter  consists  of  segments  of  500  to  600 
micromillimetres  in  length,  while  fibres  from  other  nerves  of  the 
same  animal  and  of  the  same  thickness  consist  of  segments  of  twice 
that  length.  This  observation  supports  R.'s,  theory,  that  the 
length  of  space  between  the  constrictions  varies  inversely  with  the 
energy  of  nutrition  of  the  nerve,  since,  according  to  R.,  the 
nutritive  fluids  j^ass  in  and  out  at  the  constrictions  where  no 
myeline  opposes  their  passage.  At  any  rate  R.  cannot  well  be 
contradicted  in  asserting  that  the  electric  nerves  are  the  most 
active  of  any  nerves  in  the  sluggish  torpedo. 

The  trunk  of  the  electric  nerve  consists,  near  its  origin,  of  a 
few  large  fascicules,  which  increase  in  number  and  diminish  in 
size  in  passing  towards  the  periphery.  R.,  however,  has  never 
observed  any  division  of  nerve  fibres  within  the  trunk.  The 
nerve  bundles  are  surrounded  by  sheaths  passing  ofiT  from  the 
common  lamellar  sheath.  In  the  electric  trunk  all  the  intrafas- 
cicnlar  tissue  presents  a  more  distinctly  lamcllated  arrangement 
than  it  does  in  nerves  of  other  animals.  In  other  nerves  thf  last 
trace  of  the  intrafascicular  tissue  appears  as  a  sheath  around  the 
nerve  fibres,  consisting  of  sparse  connective  fibres.  In  the  elec- 
tric nerves,  on  the  other  hand,  we  find  instead,  a  sheath  around 
the  fibres  in  the  trunk,  consisting  of  lamellated  endothelium,  i. 
e.,  the  secondary  sheath,  which  continues  beyond  the  point 
where  the  ramifying  nerves  lose  their  myeline. 

A  peculiar  mode  of  nerve  division  is  observable  in  the  walls 
of  the  electric  prism.  A  single  nerve  fibre  running  on  the  inside 
of  the  wall  will  subdivide  into  a  large  number  (as  many  as  20) 
branches.  The  axis  cylinder  undergoes  a  considerable  thicken- 
ing at  the  point  of  a  constriction  and  splits  abruptly  into  many 
branches.  In  honor  of  the  discoverer,  R.  calls  these  divisions 
"bouquets"  of  Wagner.  The  resulting  branches  exceed  in 
thickness  the  original  axis  cylinder,  probably  on  account  of  the 
existence  of  loops  of  fibrilhv,  which  do  not  enter  the  parental 
axis  cylinder.  Still  this  is  not  so  demonstrable,  as  it  is  in  the 
non-medullated  brandies  in  tlie  electric  lamella,  yet  it  can  be  pos- 
itively observed  that  the  volume  of  the  collective  nerve  fibres 
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increases  from  the  place  where  they  leave  the  trunk  up  to  the 
periphery. 

Ranvier  enters  hereupon  into  the  physiology  of  the  electric 
organ  and  furnishes  us  with  a  captivating  hypothesis  of  its 
action.  The  organ  is  controlled  by  the  will  of  the  animal.  In 
answer  to  a  stronsf  irritation  the  animal  o-ives  a  severe  shock. 
This  shock,  however,  is  composed,  as  Marey  has  shown,  of  a 
series  of  discharges,  hence  analogous  to  the  muscular  tetanus, 
consisting  of  superimposed  single  contractions.  The  shocks  can 
be  repeated,  but  feebler,  until  the  animal  is  exhausted.  Xot 
every  irritation  causes  a  shock,  lanless  the  animal  is  enfeebled, 
when  they  become  apparently  involuntary  reflexes.  On  laying 
bare  the  electric  lobes,  whence  the  electric  nerves  originate,  dis- 
charges can  be  induced  by  direct  irritation  of  the  lobes.  But  a 
diiFerent  result  is  observed  when  the  electric  nerves  are  divided 
and  then  irritated.  N'o  shocks  can  be  perceived  by  the  hand, 
although  a  delicate  galvanometer  or  a  sensitive  nerve-muscle 
preparation  will  reveal  a  very  feeble  discharge  following  each 
direct  irritation  of  the  exposed  and  severed  nerves.  Boll 
recently  stated,  that  the  torpedo  is  not  paralyzed  by  curare.  R., 
however,  found  that  strong  doses  of  this  poison  xoill  paralyze  the 
motor  nerves,  without,  however,  impairing  the  activity  of  the 
electric  nerves  of  the  fish. 

As  a  basis  for  his  hypothesis,  Ranvier  reminds  his  readers  that 
the  electric  lobes  consist  of  nerve  cells  with  two  kinds  of  pro- 
cesses, (a)  several  short  ramifying  processes,  (b)  a  single  Deiters' 
process,  which  is  prolonged  as  an  axis  cylinder.  This  axis  cylin- 
der continues  in  the  trunk,  until  it  splits  in  the  wall  of  the  electric 
prism  into  the  bouquet  of  Wagner.  From  this  point  further 
subdivisions  occur  until  the  fibres  end  in  the  leaf-like  expansion 
in  the  electric  lamella.  From  these  leaves  the  electric  cilia  pro- 
ceed up  to  the  surface  of  the  intermediate  layer.  Let  us  sup- 
pose, that  by  some  chemical  process  there  occurs  in  the  nerve 
cell  a  separation  of  electricity  into  positive  and  negative  fluid, 
and  that  the  positive  electricity  passes  out  into  the  branching  pro- 
cesses. The  negative  electricity  could  in  that  case  proceed  along 
the  Deiters'  process  and  axis  cylinder  to  the  nerve  termination 
and  electric  cilia.  If  now  the  intermediate  layer  is  a  poorer 
conductor  than  the  other  layers  of  the  electric  lamella,  the  dorsal 
surface  will  become  charged  with  positive  electricity.  The  dor- 
sal surfaces  of  all  lamellae  are  in  mutual  connection  through  the 
walls  of  the  prisms.  The  nerve  terminations  are  also  mutually 
connected  through  the  nervous  loops  previously  referred  to. 
Hence  the  electric  organ  can  be  compared  to  a  condenser  or  Ley- 
den  jar,  which  discharges  itself  as  soon  as  the  necessary  electric 
tension  has  been  attained.  That  the  chemical  processes  genera- 
ting the  electricity  do  not  occur  in  the  electric  organ  itself, 
seems  likely  on  considering  the  feeble  blood-supply  of  the  organ. 
On  the  other  hand,  their  occurrence  in  the  electric  lobe  is  vouched 
for  by  the  inability  to  obtain  strong  discharges  by  stimulating 
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the  divided  electric  nerves.  The  very  feeble  shock  which  does 
result  from  the  direct  stimulation  of  the  nerve,  might  well  be 
caused  by  chemical  processes  in  the  nerve  itself. — This  hypothe- 
sis rests,  as  far  as  histology  is  concerned,  on  a  solid  basis.  It 
certainly  deserves  as  much  credit  as  any  explanation  of  this  organ 
by  other  authois. 

The  study  of  nerve  terminations  in  muscles  is  preceded  by  a 
thorough  resume  of  the  structure  of  the  muscle.  It  would, 
however,  unduly  lengthen  this  review  to  follow  Ranvier  in  this 
matter,  as  well  as  in  his  historical  review  of  the  nerve  termina- 
tions. Suffice  it  to  say,  that  these  rather  obscure  subjects  are 
treated  in  a  remarkably  clear  manner. 

Before  proceeding  to  the  demonstration  of  the  ultimate  nerve 
ends,  Ranvier  describes  the  mode  of  division  of  nerves  in  mus- 
cles, choosing  as  a  type  the  thoracic  cutaneous  muscle  of  the 
frog.  The  animal  is  anaesthetized  and  extended  upon  a  cork 
plate.  •  Hereupon  half  a  cubic  centimetre  of  osmic  acid  (1  per 
cent,  sol.)  is  injected  under  the  skin  over  the  sternum.  The  thin, 
transparent  muscle,  which  passes  from  the  latter  bone  upwards 
and  outwards  to  the  skin,  is  hereby  rendered  rigid  and  can  now  be 
easily  removed,  while  in  the  fresh  state  this  is  a  very  delicate  pro- 
cedure. In  the  muscle  examined  in  its  nutrient  fluid,  the  medul- 
lated  nerves  are  seen  to  enter,  several  in  number,  at  the  lower 
corner  of  the  internal  surface.  The  subdivisions,  verj'  numerous, 
always  occur  at  a  point  of  constriction.  The  minute  nerve  trunk 
is  enclosed  by  a  thin  lamellar  sheath,  which  continues  finally  to 
surround  the  isolated  fibres  as  a  single  layer  of  endotlielial  cells 
— the  sheath  of  Henle.  The  sheath  of  Schwann  is  so  closely 
applied  to  the  nerve  fibre  that  it  cannot  be  recognized.  The 
fibres  terminate  apparently  with  free  ends.  That  this  is  a  decep- 
tion can  be  proven  by  the  study  of  other  muscles. 

Commencing  with  insects,  R.  opens  the  shell  of  the  leg  of  the 
hydrophilus  and  extracts  some  of  the  muscular  fibres,  which  are 
then  examined  in  a  drop  of  the  animal's  abdominal  fluid.  As 
soon  as  the  spontaneous  movements  cease,  the  double  striation 
of  the  muscular  fibres  can  be  recognized.  They  are  surrounded 
by  tracheie,  wl)ich  appear  dark  on  account  of  the  inclosed  air, 
and  by  nerve  fibres.  The  latter  consist  of  an  axis  cylinder,  pre- 
senting a  fibrillary  appearance,  and  are  surrounded  by  a  sheath 
peculiar  to  insects.  At  a  certain  place  this  sheath  blends  with 
the  sarcolenima,  while  the  axis  cylinder  enters  the  eminence  of 
Doyere.  The  axis  cylinder  splits  into  a  bundle  of  fibrilliB,  which 
surround  a  granular  cone,  continuous  with  a  layer  of  protoplasm 
lining  the  inside  of  the  sarcolemma.  The  fibres  cannot  be  fol- 
lowed beyond  the  base  of  the  cone,  where  a  number  of  nuclei  can 
be  seen.     . 

Repeating  as  much  as  possible,  in  his  demonstrations,  the  his- 
torical development  of  the  subject,  Ranvier  chooses  as  the  next 
specimen  the  muscles  of  the  thigh  of  the  lizard,  treated  with 
HCl.    one   part    in    1,000    water.      The    agent   coagulates   the 
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muscle  and  hence  renders  it  opaque,  but  subsequently  transforms 
the  myosine  into  syntonine,  and  thus  produces  perfect  trans- 
parency. In  these  preparations  it  can  be  seen  that  the  sheath  of 
Henle  "blends  with  the  sarcolemma.  It  is  not  possible  to  ascer- 
tain what  becomes  of  the  sheath  of  Schwann.  The  axis  cylinder 
cannot  be  followed  beyond  its  entrance  into  the  muscle,  where 
it  loses  its  myeline.  Fifteen  to  twenty  nuclei  are  found  in  the 
eminence,  shrunken  from  the  action  of  the  acid. 

Cohnheim's  treatment  with  nitrate  of  silver  is  next  resorted  to. 
A  fragment  is  taken  with  sharp  scissors  from  the  triceps  muscle 
of  the  lizard  and  teased  in  a  drop  of  the  animal's  serum.  '  Those 
muscular  fibres  of  the  specimen  which  possess  nerve  termina- 
tions, visible  with  a  low  power,  are  transferred  into  a  0.2  per 
cent,  solution  of  nitrate  of  silver.  After  ten  to  twenty  seconds 
sojourn  they  are  washed  in  distilled  water  and  exposed  to  day- 
light. When  browned  by  light  they  are  transferred  into  dilute 
acetic  acid  (one  per  cent.)  in  which  they  regain  their  normal 
dimension  after  shrinking  in  the  silver  solution.  They  are  now 
examined  in  a  mixture  of  glycerine  and  water.  By  this  proced- 
ure the  living  muscular  fibres  are  stained  brown,  but  on  the  sur- 
face only,  while  the  portions  underneath  the  nerves  present  a 
white  negative  image.  It  is  thus  seen  that  the  nerve  fibre 
divides,  and  that  its  branches  subdivide  still  further,  in  a  man- 
ner comparable  to  the  branches  of  a  tree  {cirhorisatiotx). 

Supplementary  positive  images,  in  which  the  nerves  are 
colored,  while  the  muscle  is  pale,  are  obtained  by  staining 
with  gold.  Kanvier  recommends  for  this  Lowit's  method,  con- 
sisting in  the  successive  treatment  by  formic  acid  (one  in  three), 
chloride  of  gold  (one  in  one  hundred),  and  again  formic  acid. 
Like  all  gold  staining,  the  method  is  not  always  a  success.  The 
branching  violet  nerve  fibres  are  seen  to  end  in  broad  expan- 
sions. By  the  action  of  the  formic  acid,  brances  are  often  torn 
between  a  larger  stem  and  the  terminal  expansion.  The  gold 
staining  reveals  sometimes  a  granular  appearance  surrounding 
the  nerve  branches. 

Kiihne,  in  a  recent  article  (in  JJntersiichiingen  cms  dent  ])hys. 
Institut  Heidelberg),  claims,  that  during  life  anastomoses  exist 
between  the  terminal  expansions,  which  are  but  poorly  shown 
by  LiJwit's  method,  on  account  of  the  rents  produced  by  formic 
acid. 

The  intravaginal  net-work  of  the  muscle  shown  by  gold  stain- 
ing, which  Gerlach  claims  to  be  conne.cted  with  the  nerve,  in 
fact,  its  termination,  is  altogether  contested  by  Ranvier.  Ac- 
cording to  him  it  is  only  a  protoplasmic  net-work  studded  with 
fat  granules,  and  has  nothing  to  do  whatever  with  the  nerve. 

Further  details  are  revealed  by  interstitial  injections  of  osmic 
acid,  followed  by  staining  with  picrocarmine.  Cross-sections  of 
muscle  and  eminence  are  also  described  by  Ranvier.  The  results 
thus  obtained  are  compared  with  the  fresh  specimen.  Ranvier 
also  mentions  a  procedure  by  which  he  succeeded  in  preserving 
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the  appearances  of  the  fresh  specimen.  It  consists  in  adding  one 
part  of  alcohol  in  two  parts  of  water  on  the  glass  slide. 

From  these  different  methods,  applied  to  the  muscles  of  the 
lizard  and  snake,  the  following  results  are  obtained.  The  axis 
cylinder  of  the  medullated  nerve  enters  the  muscle  at  the  nerve 
eminence.  At  this  point  the  myeline  ends  in  a  constriction, 
while  the  sheath  of  Henle  blends  with  the  sarcolemma.  Some- 
times the  nerve  branches  immediately  before  it  enters  the  mus- 
cle. The  naked  axis  cylinder  branches  after  entering  the  emi- 
nence, and  ends  linally  with  broad  expansions.  The  anastomoses 
between  the  branches,  which  Kiihne  describes,  Ranvier  claims  not 
to  have  seen.  He  refers  them  rather  to  the  overlapping  of 
branches.  A  granular  sole  at  the  base  of  the  eminence  does  not 
exist,  in  reality  the  individual  branches  are  surrounded  by  a 
hazy  substance.  Three  kinds  of  nuclei  are  found  in  the  emi- 
nence, {a)  small,  ffat  nuclei,  strongly  colored  by  picrocarmine, 
lining  the  membrane  covering  the  eminence,  hence  really  belong- 
ing to  the  sheath  of  Henle,  and  called  by  Ranvier  vcu/inal 
nuclei ;  {b)  large,  oval,  double-contoured  nuclei,  with  brilliant 
nucleoli — they  are  faintly  colored  by  picrocarmine  and  are  situ- 
ated at  the  base  of  the  eminence  {fundamental  nuclei ;)  and  (c) 
nuclei  intermediate  between  these  two  varieties  in  size  and  color- 
ation, situated  between  the  nerve  branches — nuclei  of  nerve 
branches  (noyau  x  de  I'arborisation).       , 

Ranvier  refers  to  some  microscopic  observations  of  curarized 
muscles,  which  did  not  differ  from  noi^mal  objects.  Kiihne,  how- 
ever, in  his  last  memoir  {U)dersuclmngen^  etc.,  Heft  II.,  Bd.  II., 
p.  208)  claims  to  be  able  to  distinguish  between  normal  nerve 
terminations  and  those  of  lizards  poisoned  with  large  doses  of 
curare.  In  the  latter  case  the  details  of  the  branches  appear 
more  marked  within  the  first  hour  after  death  than  they  do  nor- 
mally. During  life  no  details  can  be  recognized  at  all,  all  parts 
appearing  homogeneous.  It  is  only  after  excision  of  the  muscu- 
lar fibre  that  the  details  begin  to  appear  gradually.  According 
to  Kiihne  the  distinctness  of  the  nerve  eminence  is  so  far  in 
advance,  in  strongly  curarized  muscles,  that  a  difference  can  be 
recognized. 

In  mammals  the  nerve  terminations  resemble  those  of  the  lizard, 
but  are  crowded  into  a  somewhat  smaller  space. 

In  the  frog  the  arrangement  is  somewhat  different.  The 
form  of  the  brunches  resembles  a  bush,  to  which  it  has  been 
compared  by  Kiihne.  The  nerve  fibres  divide  into  several  med- 
ullated branches  applied  to  the  sarcolemma  like  the  extended 
fingers  of  a  hand  to  the  surface  of  a  cylinder.  Thence  naked 
fibres  pass  underneath  the  sarcolemma  and  continue  to  branch, 
maintaining  on  the  whole  the  form  of  a  bush,  with  rather  long 
branches,  the  ends  of  which  are  not  broadened.  Neither  a  gran- 
ular substance  nor  fundamental  nuclei  are  found,  while  the  other 
varities  of  nuclei  are  similarly  arranged  as  in  lizards. 

No  method  has  as  yet  revealed  any  nerve  prolongation  beyond 
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the  apparent  ends  of  the  branches,  hence  we  are  justified  in  con- 
sidering them  the  real  nerve  terminations. 

Tlie  last  pages  of  the  book  detail  three  observations  made  af- 
ter the  section  of  the  sciatic  nerve  of  rabbits.  It  was  found  that 
the  degenerative  changes,  especially  the  fragmentation  of  the 
myeline,  occurred  earlier  in  the  nerves  near  their  termination 
than  in  the  trunk.  Ranvier  seeks  the  cause  in  the  shortness 
(and  thinness)  of  the  interannular  segments,  at  the  periphery  of 
the  nerve;  since  the  changes  depend  on  the  activity  of  the  cellu- 
lar elements,  they  must  progress  the  more  rapidly  the  more  there 
are  of  them  in  a  given  length.  Probably  there  exist  also  difter- 
ences  in  the  nutritive  supply  of  the  nerve  in  the  trunk  and  in  the 
periphery.  Twenty-four  hours  after  the  nerve  section  the  nuclei 
of  the  nerve  eminence  were  found  enlarged,  proving  that  they 
participate  in  the  exaggerated  activity  of  the  proto2:)lasm  and 
nuclei  of  the  nerve  itself. 

The  object  of  this  review  was  to  abstract  mainly  those  original 
observations,  which  have  not  yet  passed  into  current  literature. 
But  apart  from  the  wealth  of  new  discoveries,  the  book  is  a  mine 
of  information  both  as  to  modes  of  research,  and  the  results 
obtained.  The  style  could  not  be  excelled  in  clearness,  and  the 
plates,  corresponding  faithfully  to  the  original  slides,  as  the 
writer  can  testify,  deserve  the  same  praise.  Perhaps  the  gravest 
fault  to  be  found  in  the  work  is  the  scarcity  of  microscopic  mea- 
surements. H.  (tRADLE. 
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Lectures  ox  Localization  or  Diseases  of  the  Braix.  By 
J.  M.  Charcot.  Edited  bv  Bourneville.  Translated  b}' 
Edward  P.  Fowler,  M.  D.,  Xew  York.  William  Wood  & 
Co.,  New  York,  1878.     Pp.  133. 

This  attractive  little  volume,  composed  of  twelve  lectures,  in- 
troductory to  his  course  in  the  faculty  of  medicine  in  Paris,  are 
by  the  distinguished  chief  of  the  division  for  nervous  aflections, 
at  the  Salpetriere — Professor  Charcot.  They  have  been  alreadv 
published,  in  part  at  least,  in  the  Progrts  Medical^  a  Parisian 
journal  edited  by  Dr.  Bourneville  (a  pupil  of  Charcot),  who 
charged  himself  with  the  duty  of  reporting  and  publishing  them 
in  France.  These  lectures  were  delivered  at  the  opening  of  the 
course  of  instruction  of  the  past  year,  and  now  appear  for  the 
first  time  in  the  English  lano-uaoe. 

Dr.  Charcot  is  well  known  everywhere,  among  those  inter- 
ested in  the  study  of  nervous  diseases,  or  who  have  at  heart  the 
true  interests  of  scientific  medicine.  He  is  a  good  example, 
among  living  physicians,  of  a  well  balanced  investigator,  fairly 
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comprehensive  in  knowledge,  practical  in  aim,  sound  in  judgment, 
simple  in  method,  and  capable  not  only  of  just  and  penetrating 
observation,  but  of  safe  generalization.  Even  his  recent  serious 
investigations  into  so  unsubstantial  a  subject  as  metallo-therapy 
at  the  Salpetriere,  singular  as  they  may  seem  to  be  at  a  distance, 
do  not  require  us  to  modify  our  judgment.  Dr.  Charcot  is  pos- 
sessed evidently  of  a  sound  and  versatile,  though  not  a  brilliant 
mind,  one  which  does  not  incline  him  greatly  to  the  paths  of 
speculation,  but  rather  to  facts,  and  to  inductions  which  do  not 
wander  far  from  their  bases.  Hence  his  writings,  while  clear, 
and  their  style  free  and  direct,  are  not  discursive  nor  voluminous. 

Dr.  Charcot  draws  in  these  studies,  as  in  others,  his  materials 
from  every  available  source  —  normal  anatomy,  experimental 
physiology,  and  clinical  examinations,  in  his  field  of  labor, 
giving  special  preference,  very  naturally  and  for  good  reasons 
as  they  seem  to  us  to  be,  to  clinical  and  pathological  materials. 

The  attempt  is  made  in  these  lectures  to  apply  the  doctrines 
of  Hitzig,  Ferrier  and  others  to  brain  disease.  His  belief  like 
theirs,  is,  that  "the  encephalon  does  not  represent  an  homoge- 
neous organ,  a  unit,  but  rather  an  association,  or  a  confedera- 
tion, composed  of  a  certain  number  of  diverse  organs.  To  each 
of  these  organs  belong  distinct  physiological  properties,  func- 
tions and  faculties.  Now,  the  physiological  properties  of  each 
one  of  these  parts  being  known,  it  becomes  possible  to  deduce 
therefrom  the  conditions  of  a  pathological  state  ;  this  being  of 
course  but  a  greater  or  less  modification  of  the  normal  state, 
and  not  a  result  of  the  intervention  of  new  laws."     (P.  3.) 

The  first  lecture  is  chiefly  devoted  to  certain  plain,  and  for  his 
purposes  clear  statements  as  to  the  general  arrangements  of  parts 
in  tha  internal  structure,  and  external  configuration  of  the  brain. 
These  and  other  lectures  are  elucidated  by  schematic  drawings, 
which  are  a  great  help  to  the  reader.  The  next  two  lectures  are 
almost  wholly  given  to  a  description  of  the  structural  and  topo- 
graphical anatomy  of  the  cortex  of  the  brain. 

In  the  fourth  lecture  a  parallel  is  drawn  between  spinal  and 
cerebral  lesions,  with  the  very  judicious  purpose  of  applying  our 
present  knowledge  of  the  localization  of  spinal  disease,  to  a 
study  of  localized  brain  disease.  The  latter  part  of  this  lecture, 
and  the  fifth,  sixth,  seventh,  eighth  and  ninth  lectures  are  given 
to  a  study  of  the  peculiarities  of  distribution  of  the  blood-ves- 
sels to  diflerent  parts  of  the  brain,  and  to  the  efiects  of  disease 
of  the  same  on  the  brain  structure  proper.  In  this  part  of  his 
course  he  follows  after  Duret  and  Heubner,  in  their  independent 
and  admirable  researches  into  the  vascular  supply  to  the  encepha- 
lon.     This  is  one  of  the  most  suggestive  parts  of  the  book. 

The  tenth  lecture,  is  devoted  to  :  cerebral  hemi-antesthesia 
(continued  from  the  ninth  lecture,)  crossed  amblyopia,  and  late- 
ral hemiopia. 

The  eleventh  lecture  is  given  to  a  very  suggestive  discussion 
as  to  the  "origin  of  the  cerebral  portion  of  the  optic  nerves." 
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Finally  the  last  lecture  (twelfth)  is  devoted  to  "  secondary  de- 
generation," and  its  bearing  on  the  question  of  localization. 
Due  credit  is  given  to  Tuerck,  of  Vienna,  through  whose  labors 
these  "  degenerations  "  wore  first  brought  to  light. 

Such  is  an  outline  of  this  remarkably  instructive  little  book. 
We  are  only  prevented  from  entering  on  an  extended  and  criti- 
cal analysis  of  its  contents,  by  the  fact,  that  nearly  every  phase 
of  the  subject  has  been  discussed  in  one  way  or  another,  in  the 
pages  of  our  journal,  since  1874,  so  that  our  readers  are  already 
so  far  acquainted  with  the  matter  of  the  lectures  as  to  make  an 
extended  notice  superfluous.  But  to  all  who  desire  a  clear  and 
easily  comprehensible  outline  of  the  present  state  of  cerebral 
pathology,  especially  as  it  bears  on  localization  of  function  in  the 
brain,  and  from  the  hand  of  a  master — we  can  most  heartily  com- 
mend these  lectures. 

We  bespeak  for  them  a  wide  circulation  among  physicians  on 
this  side  of  the  Atlantic.  We  would  not  close  without  saying 
that  the  somewhat  thankless  labor  of  the  translator  appears  to 
be  well  done. 


-FOTHERGILL  :  ANTAGONISM  OF  MEDICINES. 


The  Antagonism  of  Therapeutic  Agents  :  and  What  it 
Teaches.  The  Essay  to  which  was  awarded  the  Fothergil- 
lian  Gold  Medal  of  the  Medical  Societv  of  London  for  1878. 
By  J.  Milner  Fothergill,  M.  D.,  Edin.  Philadelphia  : 
Henry  C.  Lea,  1878.     Chicago  :  Jansen,  McClurg  &  Co. 

A  rational  scientific  therapeutics  that  shall  redeem  j^ractice  from 
the  often  reiterated  and  never  satisfactorily  answered  charge  of 
empiricism  is  one  of  the  greatest  desiderata  of  medicine..  It  is  to 
meet  this  want  that  so  many  hasty  generalizations  and  half 
truths  have  been  enounced  to  form  the  basis  of  systems  of  more 
or  less  thoroughly  developed  quackery.  Men  are  taken  with 
even  a  pretense  of  scientific  system,  and  so  much  has  this  been 
the  case  that  an  educated  empiricism  in  the  best  sense  of  the 
word  has  almost  been  the  sole  refuge  of  those  who  were  capable 
of  estimating  the  real  merits  of  the  various  so-called  schools  of 
medical  practice.  But  empiricism  has  not  been  absolutely  the 
sole  resource  of  true  physicians  ;  thanks  to  honest  research  in 
physiology  and  pathology,  some  general,  if  not  universal,  prin- 
ciples have  been  reached,  and  therapeutics  is  becoming  less  purely 
empirical  every  day.  The  little  volume  before  us  is  an  evidence 
of  this  fact  :  it  is  a  treatise  on  scientific  physiological  therapeu- 
tics, such  as  might  be  expected  from  the  well  known  reputation 
of  its  author. 
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Dr.  Fotliergill  needs  uo  introduction  to  our  readers;  there  are 
few  English  medical  men  whose  names  are  better  known  in  this 
country.  In  this,  his  latest  work,  he  has  taken  up  the  subject  of 
the  physiological  antagonism  of  toxic  agents  in  their  therapeu- 
tic application  more  especially,  and  has  produced  a  book  that 
can  be  read  with  pleasure  and  profit  by  every  one  who  has  to  do 
with  the  treatment  of  disease. 

He  divides  his  work  into  seven  chapters.  The  first  is  devoted 
to  an  account  of  the  experimental  investigations  into  the  antag- 
onisms of  remedies  by  Frazer,  Bennett,  Harley,  Crichton 
Browne,  the  author  himself,  and  others.  This  is  a  necessary  in- 
troduction to  his  memoir,  but  as  the  results  of  the  experiments 
are  accessible  elsewhere  in  text-books  or  have  been  mostly  given 
from  time  to  time  in  other  issues  of  this  journal,  it  is  not  neces- 
sary to  repeat  them  here.  The  practical  bearings  of  these  results 
are  discussed  in  the  second  chapter,  which  deserves  more  detailed 
attention. 

In  this  chapter  the  physiological  indications  and  contra-indica- 
tions  of  chloral,  morphia,  belladonna  and  strychnia  are  discussed 
in  a  very  instructive  way,  and  it  will  prove  profitable  reading  to 
any  one  who  wishes  to  use  these  agents  intelligently.  We  have 
not  seen  the  dangers  in  the  use  of  chloral  in  certain  cases  where 
the  respiration  is  involved,  stated  any  where  else  as  clearly  as 
they  are  here,  and  the  same  may  be  said  of  the  remarks  on  the 
use  of  strychnia  in  the  same  conditions.  The  remark  quoted 
from  Crichton  Browne  that  the  danger  in  the  use  of  chloral  hy- 
drate is  proportional  to  the  development  of  the  brain,  is  suggest- 
ive, but  its  practical  importance  may  perhaps  be  over-estimated. 

The  third  chapter  is  a  digression  on  the  automatic  motor  ner- 
vous centres  or,  as  our  author  calls  them,  the  rhythmically  dis- 
charging centres  for  the  respiration  and  circulation,  and  is 
introductory  to  the  two  succeeding  chapters,  in  which  the  actions 
of  drugs  upon  these  functions  are  taken  up.  In  the  first  of  these 
the  action  of  digitalis  on  the  circulation  is  the  principal  subject 
considered.  It  consists  mainly  of  a  reiteration  of  the  author's 
views,  as  given  in  an  essay  published  some  years  ago,  and  now 
out  of  print,  with  perhaps  some  additions  of  the  more  recent 
results  of  observations  on  the  subject.  This  portion  of  the  book 
was  not  included  in  the  prize  essay,  but  was  added  on  its  publi- 
cation. We  can  refer  the  reader  to  no  other  equally  concise  and 
full  statement  of  the  indications  of  this  drug. 

The  other  medicines  that  act  on  the  circulation  that  are  men- 
tioned here  at  any  length,  are  belladonna  and  aconite,  and  the 
notice  that  is  given  to  them  is  comparatively  brief.  Dr.  Fothergill 
repeats  the  caution  of  Farquharson  as  to  the  use  of  aconite  in 
the  aged,  and  extols  its  utility  in  children. 

The  fifth  chapter  contains  an  excellent  resume  of  the  physiol- 
ogy of  respiration,  with  a  review  of  the  physiological  action  of 
the  principal  drugs  afiecting  its  nervous  mechanism,  and  then  a 
practical  discussion  of  their  remedial  effects  in  conditions  of  dis- 
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ease.  The  chapter  closes  with  a  study  of  the  eifects  of  temper- 
ature in  disorders  of  the  respiration. 

In  the  sixth  chapter  the  practical  value  of  the  physiological 
antagonisms  of  medicines  in  cases  of  poisoning  is  taken  up. 
Here  the  author  gives  an  account  of  a  number  of  recent  very  re- 
markable instances  of  the  use  of  this  antagonism,  one  of  which 
is  especially  noteworthy,  occurring  in  Dr.  Fothergill's  own  prac- 
tice, in  which  there  was  injected  hypodermically  a  full  grain 
of  sulphate  of  atropia,  with  the  result  of  saving  the  life  of  a 
woman  already  nearly  moribund  from  a  large  dose  of  laudanum, 
the  physiological  effects  on  the  circulation  and  respiration  being 
all  the  time  carefully  noted.  Almost  equally  remarkable  cases 
collected  from  various  sources  of  the  successful  use  of  the  antag- 
onisms of  strychnia  and  calabar  bean,  and  stryclmia  and  chloral 
and  other  poisons,  are  also  related. 

The  last  chapter  treats  of  the  use  of  these  antagonisms  in 
ordinary  practice,  and  contains  a  number  of  illustrative  instances, 
well  but  briefly  stated,  but  we  cannot  give  an  abstract  of  it. 
Indeed  it  is  difficult  to  state  in  brief  anything  of  the  whole 
work  ;  it  is  not  such  a  one  as  can  easily  be  condensed.  We  can 
heartily  recommend  it  to  our  readers,  and  perhaps  that  is  all 
that  such  a  notice  as  this  should  be  expected  to  do.  A  knowl- 
edge of  its  contents  cannot  fail  to  be  a  most  valuable  addition 
to  the  professional  information  of  the  average  practitioner  of 
medicine. 


VI.— LIONET  :     GENERAL  PARALYSIS. 


Des  Varietes  de  la  Paralysie  Generate  dans  leurs  Rap- 
ports AVEC  LA  Pathogenie.  Par  le  Dr.  Camille  Lionet. 
Paris,  1878.  {The  Varieties  of  General  Paralysis,  in  their 
Pelations  to  Pathogenesis.) 

It  is  not  very  long  since,  that  a  rather  remarkable  editorial 
appeared  in  a  leading  eastern  medical  periodical,  commencing  as 
follows  :  "  A  strange  and  formidable  disease  is  stealing  upon  this 
country,  a  disease  whose  march  is  slow,  but  sure,  whose  grasp  is 
fatal  to  mind  and  body,  whose  touch  defiles  as  well  as  destroys. 
This  terrible  disease  is  general  paresis  or  paralysis.  Thirty  years 
ago  it  was  hardly  or  at  all  known  in  this  country  ;  even  yet  a 
local  case  of  it  has  probably  not  yet  occurred  in  Louisville,  in 
St.  Louis,  or  in  New  Orleans.  On  the  other  hand,  in  Boston, 
New  York,  and  Philadelphia  it  is  far  from  uncommon.  In  Eng- 
land it  has  long  been  known,  while  in  Germany  and  France  it  is 
frequent." 

We  need  not  ask  a  better  excuse  for  a  review  of  one  of  the 
most  recent  memoirs  on  this  disease  than  the  above  paragraph. 
If,  as  is  asserted,  general  paresis  is  slowly  but  surely  stealing 
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over  this  country,  having  already  blasted  the  eastern  and  middle 
section  with  its  defiling  and  destroying  touch,  hiit  has,  as  yet, 
mercifully  spared  the  Mississippi  valley,  it  is  a  fact  that  should 
be  generally  known.  If,  on  the  other  hand,  the  extract  only 
illustrates  a  too  common  ignorance  as  to  the  conditions  and  pre- 
valence of  this  most  formidable  of  cerebral  diseases,  then  this 
ignorance  certainly  needs  to  be  enlightened. 

There  is,  in  our  minds,  no  question  but  that  general  paralysis 
is  often  misunderstood,  and  the  editorial  quoted,  though  itself 
exemplifying  this  ignorance,  is  therefore  timely,  and  inasmuch  as 
its  intention  is  good  and  its  results  cannot  be  bad,  we  ought  not 
to  make  an  example  of  it.  When  western,  and  for  that  matter 
eastern  asylums  also,  show  such  various  percentages  of  this  dis- 
ease in  their  classification  of  their  inmates,  it  seems  even  that 
those  whom  we  should  think  ought  of  all  inen  to  recognize  the 
disorder,  have  very  different  ideas  of  diagnosis.  Such  a  work 
as  the  present  one  is  therefore^  a  fit  subject  for  notice  in  our  col- 
umns, and  we  shall  endeavor  to  give  briefly  its  principal  features. 

The  title  of  the  work,  "Varieties  of  General  Paralysis  in  their 
Relations  to  Pathogeny,"  is  itself  suggestive  of  something  com- 
paratively new  in  the  study  of  this  disease.  In  all  the  classifi- 
cations of  insanity  there  is  no  species  better  or  even  so  well 
established,  both  on  clinical  and  pathological  grounds,  as  a 
morbid  entity,  as  is  general  paralysis.  But  the  varieties  of  its 
mode  of  invasion,  in  its  apparent  origin,  and  in  the  character 
and  severity  of  many  of  the  symptoms,  are  such,  that  it  seems  as 
if  it  might  almost  constitute'a  morbid  genus,  containing  several 
allied  but  distinct  s})ecies.  In  view  of  these  facts.  Dr.  Lionet 
was  led  to  study  the  affection  and  its  literature  to  ascertain 
whether  there  might  not  be  recognized  distinct  varieties  of  the 
affection,  depending  upon  its  etiology.  He  therefore  analyzed 
the  literature  of  the  disease  and  his  own  observations,  and  as  a 
result  he  classes  all  general  paralytics  into  two  great  classes: 
those  self-originating  in  the  individual,  and  second,  those  in  the 
etiology  of  which  heredity  plays  a  great  part.  The  first  of  these 
are  the  typical  general  paralytics;  the  disease,  starting  generally 
from  some  well  marked  irregularity  of  life  and  excesses  of  all 
sorts,  runs  a  regularly  progressive  course,  without  remissions,  and 
the  patient  dies  in  paralytic  dementia  within  two,  three,  or  four 
years.  The  second  great  class  of  general  paralytics,  admitted 
by  the  author,  form  the  sixbject  of  the  larger  part  of  the  mono- 
graph. After  some  remarks  on  heredity  in  general,  he  passes  in 
review  the  opinions  that  have  been  expressed  before  him,  on  its 
influence  in  the  production  of  this  affection.  Bayle,  Calmeil, 
Pinel,  Quatrefages  (of  Montpellier),  Brierre  de  Boismont  and 
Dagonet,  are  all  quoted  as  supporting  the  view  that  heredity  in 
.o-eneral  plays  an  important  part  in  the  etiology  of  general  par- 
alysis. But  besides  these,  Aubanel,  Baillarger,  Lunier,  and  Le- 
grand  du  SauUe,  have  insisted  on  the  influence  of  hei-editary 
congestive  tendencies  as  predisposing  causes  over  others,  and 
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especially  over  hereditary  insanity,  which,  indeed,  has  by  some 
been  altogether  denied  to  be  ever  a  cause  of  this  disease.  Our 
author  admits  two  varieties  of  general  paralysis  due,  at  least  in 
part,  to  heredity.  The  first  of  these,  general  paralysis  of  con- 
gestive origin,  usually  occurs  in  individuals  of  so-called  sanguine 
temperament,  plethoric,  and  of  apoplectic  tendencies.  The  dis- 
ease is  characterized  by  its  sudden  onset,  being  preceded  by 
a  congestive  cerebral  attack,  or,  it  may  be,  by  only  a  period  of 
congestion,  without  the  ictus,  and  following  this  a  longer  or 
shorter  interval,  the  cerebral  disorder  makes  its  appeax'ance. 
Throughout  the  course  of  the  disease  the  congestive  attacks  are 
apt  to  appear,  either  as  a  passive  form  with  somnolence  and 
even  coma,  or  as  apoplectiform  crises.  Remissions  may  take 
place,  and,  thanks  to  them,  the  fatal  result  may  be  deferred  for 
five,  six,  or  even  eight  years  from  the  onset.  These  remissions, 
however,  are  more  apparent  than  real,  the  patients  nevgr  recover 
lost  ground;  the  disease  is  only  temporarily  arrested. 

It  must  be  allowed  that  other  causes  than  an  inheritance  of 
the  congestive  tendency  may  give  rise  occasionally  to  this  variety; 
injuries,  insolation,  suppression  of  habitual  or  normal  hemor- 
rhagic fluxes,  &c.,  may  also  serve  as  its  points  of  origin. 

The  third  variety,  or  the  second  in  which  heredity  plays  a 
part,  is  general  paralysis  of  vesanic  origin,  and  its  character- 
istics are  a  long  prodromic  period  and  true  remissions.  In  these 
patients  the  first  symptoms  are  psychic,  a  more  or  less  notable 
mental  disturbance.  There  is  generally,  previous  to  the  pro- 
nounced mental  aberration,  a  prodromic  period,  which  has  been 
described  by  M.  Jules  Falret  as  the  stage  of  exaltation.  In  it, 
the  intellect  is  sometimes  even  more  active  and  capable  than 
normally,  the  memory  is  quickened,  and  the  sensibilities  are 
exaggerated.  But  at  the  same  time,  the  subjects  are  unreliable, 
abnormal  in  their  emotions,  fickle  and  often  absurd  in  their  judg- 
ments, and  liable  to  sudden,  transient  and  causeless  fits  of 
violence.  As  this  stage  passes  on  to  that  of  pronounced  de- 
lirium, the  actions  and  judgment  become  still  more  bizarre, 
they  abandon  themselves  to  their  impulses,  the  delusions  of  gran- 
deur appear,  at  first  moderate  and  possible,  and  become  more 
and  more  extravagant  as  the  disorder  progresses  ;  the  physical 
and  moral  symptoms  make  their  ajjpearance,  and  the  patient 
passes  on  to  the  ordinary  advanced  stages  of  the  afiection. 
These  cases  also  have  their  remissions,  and  they  are  much  more 
complete  than  in  the  other  variety.  Nevertheless  they  do  not 
absolutely  recover  in  these,  there  still  remains  some  mental  weak- 
ness, and  though  the  duration  of  the  disease  is  greatly  prolonged 
to  perhaps  ten,  eleven,  or  fifteen  years,  the  fatal  result  is  only 
delayed. 

These,  as  we  have  very  briefly  described  them,  are  the  three 
varieties  of  general  paralysis  which  the  author  seeks  to  establish. 
After  their  description  and  several  pages  on  their  medico-legal 
aspects,  the  remainder  of  the  volume  is  given  to  the  history  of 
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cases  illustrating*  each  variety,  selected  from  the  literature  of  the 
disease.  The  etiological  conditions  of  these  varieties  may  not 
be  universally  admitted,  nor  perhaps  are  they  always  constant 
and  distinct,  but  they  will  be  recognized,  at  least  in  part,  by 
those  who  have  had  much  experience  with  this  class  of  patients. 
In  some  of  Dr.  Lionet's  collected  cases  of  the  second  and  third 
varieties,  the  history  of  heredity  is  wanting  ;  this,  as  he  states,  is 
difficult  to  obtain,  but  after  all  it  may  be  too  much  of  an  assump- 
tion to  consider  the  hereditary  tendency  always  as  existing. 

In  the  third  variety  there  are  some  instances  given  in  which 
an  almost  complete  recovery  took  place,  and  no  history  of  a  re- 
lapse. These  are,  however,  exceptional,  and  do  not  affect  the 
rule  as  to  the  unfavorable  jirognosis.  We  may  say  also  that, 
according  to  the  statements  of  L.  Meyer,  there  is  some  hope 
from  energetic  revulsive  treatment  in  many  cases  of  general  par- 
alysis, he  having  reported  seven  or  eight  cures  out  of  fifteen 
cases  treated.  This  our  author  does  not  mention.  At  the  close 
of  the  volume  the  author  gives  his  general  conclusions,  which 
we  reproduce  as  summing  up  the  memoir  in  brief  : 

1.  General  paralysis  represents  a  pathological  species. 

2.  Most  frequently  it  arises  of  itself,  without  hereditary  pre- 
disposition. 

3.  When  hereditary  predisposition  exists  the  disease  presents 
itself  under  one  of  two  forms  :  congestive  and  vesanic. 

4.  The  hereditary  general  paralyses  of  the  congestive  type  are 
cases  of  brain  disease  before  they  become  cases  of  insanity. 

5.  The  hereditary  cases  of  the  vesanic  type,  are  insane  from 
the  beginning. 

6.  There  are  therefore  three  varieties  of  general  paralysis  : 
(1.)   General  paralysis  of  individual  origin. 

(2.)  General  paralysis  of  congestive  origin. 
(3.)  General  paralysis  of  vesanic  origin. 

7.  General  paralytics  of  individual  origin  never  have  any  re- 
mission ;  and  the  duration  of  the  disease  is  only  2  to  4  years. 

8.  General  paralytics  of  congestive  origin  are  especially  re- 
markable from  the  frequency  of  their  congestive  attacks.  They 
have  remissions  which  are  only  temporary  arrests  of  the  disease. 
They  may  live  6,  7,  or  8  years. 

9.  True  remissions  of  long  duration  as  well  as  long  prodromic 
period,  are  peculiar  to  general  paralysis  of  vesanic  origin.  The 
duration  of  this  disease  varies  between  10,  12,  or  15  years. 

10.  The  doctrine  of  partial  responsibility,  far  from  seeming 
correct,  appears  to  me  as  to  be  dreaded. 
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permission  of  the  Author,  by  Henry  B.  Millard,  M.  D.,  A.  M. 
New  York:  William  Wood  &  Co.,  1878.  100  pages. 
Chicago  :  Jansen,  McClurg  &  Co. 
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YIII.  Studies  in  Pathological  Anatomy.  By  Francis  Dela- 
field,  M.  D.  Nos.  3  and  4,  April  and  May,  1878.  New 
York  :  William  Wood  &  Co.,  1878. 

IX.  Harvey  and  his  Discovery.  By  J.  M.  DaCosta,  M.  D., 
Professor  of  the  Practice  of  Medicine,  at  the  Jefferson  Med- 
ical College,  Philadelphia.  Philadelphia,  1878  :  J.  B.  Lip- 
pincott  &  Co.     Chicago  :  Jansen,  McClurg  &  Co. 

I.  In  this  book  Dr.  Skene  has  done  for  diseases  of  the  urethra 
and  bladder  in  the  female  very  much  what  Sir  Henry  Thomp- 
son has  done  for  diseases  of  the  urethra  and  bladder  in  the  male. 
The  book  would  imply,  first,  that  disturbance  in  the  female  pelvis 
does  not  always  proceed  from  lesion  of  the  uterus,  even  though 
the  uterus  be  involved  ;  second,  that  symptoms  which  may  not 
or  may  be  referred  to  the  uterus  not  uncommonly  arise  from  les- 
ions of  other  organs,  and  vice  versa.  And  that  in  this  view 
the  urethra  and  bladder  are  worthy  of  much  attention  and  study. 
Skene's  endoscope  (page  125)  is  an  instrument  with  which  the 
reviewer  is  familiar  ;  this  instrument  unquestionably  makes  pos- 
sible an  accurate  and  easy  inspection  of  the  female  urethra  and 
bladder,  and  therefore  supplies  a  want  which  hitherto  has  ren- 
dered impossible  the  intelligent  diagnosis  and  treatment  of  many 
urethral  and  vesical  diseases.  We  specially  commend  the  chap- 
ter on  vesico-urethral  fissure,  and  the  use  of  the  endoscope  in 
its  diagnosis  and  management.  The  book  is  eminently  practical 
and  will  prove  an  important  aid,  not  only  to  the  general  practi- 
tioner but  also  to  the  specialist.  The  author  is  a  pioneer  in  the 
American  and  English  literature  of  the  subject,  and  we  gladly 
testify  to  the  excellent  work  of  so  honest,  intelligent  and  dis- 
tinguished a  gentleman.  e.  c.  d. 

n.  This  is  an  elegantly  gotten  up  resume'  of  the  principal 
points  to  be  observed  in  the  physical  diagnosis  of  the  diseases  of 
the  intra-thoracic  organs.  The  illustrations  are  very  fine,  the 
plan  of  superimposed  plates  being  adopted,  with  a  lithograph 
on  transparent  tracing  muslin,  representing  the  external  surface 
of  the  body,  over  all.  This  makes  the  plates  a  sort  of  anatomi- 
cal dissecting  model,  and  adds  a  kind  of  object  teaching  to  the 
text.  The  blank  interleaves  are  intended  for  the  record  of  the 
owner's  own  observations,  the  work  being  intended  as  a  sort  of 
skeleton  to  be  filled  up  from  experience.  We  would  cordially 
recommend  it  as  a  very  valuable  aid  to  the  student  and  practi- 
tioner. 

III.  The  instruction  of  this  little  book  will  be  of  advantage  to 
many  who  have  long  felt  the  need  of  it.  The  art  of  prescription, 
for  it  is  very  much  of  an  art,  has  been  left  to  be  learned  by  prac- 
tical experience  by  most  of  our  medical  schools,  and  its  acquisi- 
tion is  often  a  comparatively  late  accomplishment  of  the  practi- 
tioner.    It  would  be  still  more  the  case  were  the  practice  followed 
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here  of  writing  the  directions  in  Latin  generally  followed  in 
this  country,  as  our  author  here  states  to  be  the  case.  We  be- 
lieve that  there  are  comparatively  few  medical  men  in  this 
country,  and  hardly  any  in  some  parts  of  it,  who  follow  this  plan. 
Still  the  directions  here  given  for  composing  the  kind  of  Latin 
used  in  prescription-writing  will  not  be  amiss,  and  so  far  as  they 
relate  to  correct  Latinity  in  the  names  of  drugs  are  very  useful. 
"We  see  almost  daily  in  medical  journals  prescriptions  that  would 
make  a  school-boy  blush  ;  they  are  so  ungrammatical  and  maca- 
ronic. 

Such  a  book  as  this  is  always  timely  and  should  be  in  the 
hands  of  the  profession  genei'ally. 

IV.  Of  all  the  government  documents,  the  Smithsonian  Re- 
ports are  perhaps  at  once  the  most  popular  and  scientific,  and 
we  can  say  of  them  that  there  are  very  few  series  of  volumes 
that  are  more  worthy  of  a  place  in  a  general  library.  They  give 
not  only  an  account  of  the  operations  of  the  Institution  for  the 
year  of  issue,  and  which  includes  the  history  of  a  very  large 
number  of  scientific  investigations,  but  contain  also  scientific 
memoirs  and  translations,  many  of  which  are  of  the  highest 
value,  and  cannot  be  found  elsewhere  in  our  language.  In  the 
present  report  we  have,  among  others,  a  translation,  occupying 
seventy  pages,  of  Holmgren's  memoir  on  Color  Blindness  in  its 
Relation  to  Accidents  by  Rail  and  Sea,  an  article  that,  from  its 
practical  bearing,  has  elicited  much  attention  in  Europe,  and 
which  should  be  read  by  every  railroad  superintendent  and 
steamboat  inspector  in  the  country.  It  is  not  necessary  to  notice 
the  other  memoirs  in  the  volume  ;  though  equally  valuable  in 
their  way,  they  do  not  from  the  nature  of  their  subjects  come 
within  the  scope  of  this  journal.  The  Report  as  a  whole  worthily 
keeps  up  the  deserved  reputation  of  the  series. 

V.  The  Transactions  of  the  Pathological  Society  of  Philadel- 
phia form  an  elegant  volume  of  one  liundred  and  seventy-five 
pages.  Of  the  papers  it  contains,  two  only  relate  specially  to 
the  nervous  system:  one  a  general  paper  on  the  Anatomy  of  the 
Cerebrum,  by  Dr.  Harrison  Allen,  and  the  other  a  very  fully  re- 
ported case  of  Cerebral  Abscess,  by  Dr.  J.  H.  Hutchinson. 
Both  are  good  articles;  in  the  first,  however,  we  notice  an  undue 
number  of  typographical  errors,  which  ought  to  have  been 
avoided.  The  other  articles  in  the  volume  are  in  the  main  useful 
additions  to  pathological  literature,  and  the  volume  as  a  whole 
is  extremely  creditable  to  the  society  and  the  publishers. 

VI.  The  three  volumes  of  Transactions  of  State  Medical  Socie- 
ties in  our  rubric  are  fair  sj)ecimens  of  their  class.  They  contain 
the  usual  lists  of  members,  reports  of  proceedings,  addresses, 
and  finally  the  reports  and  separate  memoirs,  which  vary  all  the 
way  between  very  good  and  comparatively  bad,  or  at  least  un- 
worthy of  publication.     Many  writers  do  not  care  to  bury  their 
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contributions  in  a  society's  transactions,  and  editors  of  such  vol- 
umes do  not  haA^e  the  discretion  allowed  them  of  rejecting 
articles  that  come  into  their  hands;  the  society  as  a  whole  is  ever 
ready  to  afford  the  compliment  of  ordering  the  publication  of 
any  paper  that  has  been  read  before  them  ;  indeed,  we  are  not 
sure  that  the  reading,  according  to  the  usage  in  some  societies, 
insures  the  publication  unless  it  is  ordered  otherwise  by  vote, 
and  this  invidious  distinction  is,  of  course,  a  very  infrequent  oc- 
currence. These  conditions  react  on  each  other,  and  the  result 
too  often  is  that  a  few  meritorious  contributions  to  medical  lit- 
erature are  smothered  in  a  mass  of  j^arliamentary  proceedings, 
compilations  and  perfunctory  reports  and  addresses,  and  the  sura 
of  them  all  is  a  volume  that  is  seldom  looked  into  and  hardly 
ever  referred  to.  We  do  not  think  that  we  are  unduly  severe  ; 
it  would,  it  seems  to  us,  be  better  to  have  the  publication  of  vol- 
umes of  Transactions  limited  to  special  societies  with  restricted 
membership,  in  which  it  is  understood  that  each  paper  shall  un- 
dergo a  rigid  censorship  before  publication,  and  the  more  ephe- 
meral literature  relegated  to  the  periodical  medical  press.  If 
the  American  Medical  Association,  even,  supported  an  official 
organ  as  does  the  similar  British  society,  it  would  in  our  opinion 
be  a  preferable  course  to  that  adopted  at  present,  of  issuing  a 
volunje  of  Transactions. 

We  do  not  intend  to  say  that  the  present  volumes  are  not 
what  they  should  be  ;  they  are  all  that  can  be  demanded  or  ex- 
pected under  present  circumstances.  The  three  reports  that 
form  the  subject  of  the  present  notice  contain  very  much  valua- 
ble matter  which,  however,  would  in  our  opinion  find  a  larger 
circle  of  readers,  and  fulfill  a  better  function  of  usefulness  if 
given  to  the  world  in  the  periodical  medical  literature  of  the  day. 

In  the  Illinois  volume  are  several  papers  of  interest  as  relating 
to  the  disorders  of  the  nervous  system.  The  first  of  these,  by 
Dr.  Earle,  on  exophthalmic  goitre,  is  especially  noteworthy  in 
that  the  author  has  endeavored  to  elicit  the  opinions  of  medical 
men  in  various  parts  of  the  State  as  to  its  prevalence  and  fre- 
quency. The  answers  to  his  inquiries  show  that  it  is  either  very 
infrequent,  or  that  it  is  very  often  unrecognized  ;  we  think  the 
latter  is  more  likely  the  case.  It  is  a  disorder  that,  in  many 
cases,  maybe  successfully  treated  without  recognition,  the  symp- 
toms indicating  the  measures  that  should  be  adopted.  The  other 
papers  are  that  by  Dr.  Hunt  on  the  belladonna  treatment  of 
pertussis,  and  a  short  one  by  Dr.  L.  H.  Corr  on  cholera  infantum 
as  a  neurosis.  The  other  reports  are  for  the  most  part  valuable, 
and  the  volume  is,  as  a  whole,  creditable  to  the  society. 

In  the  Georgia  and  Alabama  Transactions  we  have  several 
gynecological  and  other  papers  of  interest,  and  two  or  three  on 
neurological  subjects,  which  though  well  written  and  judicious, 
do  not  call  for  notice  as  containing  anything  especially  novel. 
They,  like  the  Illinois  volume,  are  good  specimens  of  their  class. 
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VII.  A  work  like  this,  coming  to  us  with  the  authority  of  one 
of  the  great  clinical  teachers  of  Paris,  needs  no  special  endorse- 
ment on  our  part.  The  reader  will  find  it  a  very  concise,  though 
comprehensive,  and  intelligible  account  of  the  pathology  and 
clinical  features  of  the  class  of  disorders  that,  incorrectly  as  it 
appears  to  us,  are  commonly  known  under  the  general  designa- 
tion of  "  Bright's  Disease."  M.  Charcot  recognizes  three  disor- 
ders of  the  kidney  under  this  appellation,  confining  himself  solely 
to  the  consideration  of  the  subacute  or  chronic  forms  ;  they  are 
parenchymatous  nephritis,  or  large  white  kidney  ;  interstitial 
nephritis,  or  contracted  kidney;  and  amyloid  kidney.  The  acute 
forms  of  nephritis,  with  the  exception  of  that  sequent  on  scarla- 
tina, are  left  unconsidered.  The  treatment  of  all  forms  of  these 
affections  is  also  not  given  in  this  work. 

The  translator  and  American  editor  has  apparently  done  his 
work  well,  and  the  publisher  has  gotten  up  the  book  in  excellent 
style. 

VIII.  We  had  inadvertently  omitted  to  give  these  issues  their 
due  notice  in  their  proper  place,  and  now  make  amends.  All 
we  can  say  is,  that  they  are  worthy  of  a  place  in  any  physician's 
library  ;  the  illustrations  are  elegant,  and  the  explanatory  text 
is  ample.     We  trust  that  the  series  will  be  continued. 

IX.  This  volume,  as  stated  in  the  preface,  consists  of  an  ad- 
dress delivered  at  the  opening  of  the  session  of  the  Jefferson 
Medical  College,  with  some  illustrative  notes.  It  is  a  very  pleas- 
antly written  essay,  showing  considerable  literary  research,  and 
will  afford  the  reader  better,  perhaps,  than  he  could  otherwise 
obtain,  a  picture  of  the  life  and  surroundings  of  the  eminent 
physiologist.  The  rival  claims  to  the  discovery  of  the  circula- 
tion of  the  blood  are  alluded  to,  but  no  very  lengthy  argument 
is  offered  to  overthrow  them;  in  fact,  the  title  of  Harvey  to  this 
discovery  cannot  well  be  gainsaid.  The  subject  has  been  ably 
argued  elsewhere.     The  make  up  of  the  book  is  excellent. 
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WE  learn  that  an  attempt  is  to  be  made  to  secure  legis- 
lative consent  to  the  appointment  of  a  Pathologist  to 
the  asylums  for  the  insane  in  the  State  of  Illinois.  We 
also  learn  that  our  esteemed  contributor,  Dr.  H.  D.  Schmidt, 
of  New  Orleans,  is  an  applicant  for  the  position,  if  created. 

While  we  have  grave  doubts,  under  existing  circumstances, 
of  the  utility  and  expediency  of  making  such  an  appointment 
by  law,  as  is  proposed,  we  feel  bound  to  say,  that  if  the  office 
is  created  and  can  be  tilled  by  Dr.  Schmidt,  his  appointment 
would  do  about  as  much  as  could  be  done  in  that  way  toward 
reconciling  us  to  the  proposed  step  on  the  part  of  the  State. 
There  is  no  man  in  this  country  better  fitted,  by  honest,  prac- 
tical labor  in  the  microscopy  of  the  nervous  system,  to  fill 
8uch  a  position  than  is  Dr.  Schmidt. 

To  make  such  an  office  really  of  value,  it  is  required,  first, 
that  critical  clinical  histories  of  the  cases  should  be  made  by 
those  who  are  well  versed  in  the  recent  anatomy  and  physiol- 
ogy of  the  nervous  system,  as  well  as  with  the  vexed  questions 
in  the  physiology  and  pathology  of  the  nervous  system,  dis- 
puted points  in  diagnosis,  and  the  characteristics  of  clinical 
groups  and  species.  From  such  a  stand-point  and  with  reason- 
able thoroughness  in  the  use  of  modern  methods  of  research, 
the  ante-mortem  histories  should  be  made  of  such  cases  as  are 
to  be  brought  to  an  autopsy.  Then,  on  the  supposition  that 
the  gross  post-mortem  examination  has  been  carefully  made, 
the  microscopic  examinations  of  the  nervous  tissues  must  be 
made  by  a  candid,  cautious,  thoroughly  experienced  observer, 
not  only  practiced  in  microscopic  technique,  but  familiar 
with  the  appearances  of  healthy  nerve  tissue,  and  with  morbid 
appearances  under  the  microscope,  otherwise  the  observation 
of  the  microscopic  pathologist  will  be  either  useless  or  worse 
than   useless — misleading.      But  in    the  appointment  of  Dr. 
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Schmidt  the  office  coiikl  be  made  a  useful  one,  so  far  as  the 
minute  anatomy  of  the  nervous  tissues  is  concerned,  since 
he  appears  to  have  about  every  requisite  for  filling  such  a 
position  with  profit.  Everything  will  depend  on  the  man 
who  fills  the  office. 


With  the  present  issue  commences  the  sixth  volume  of  this 
journal ;  the  fourth  under  its  present  title  of  the  Journal 
OF  Nervous  and  Mental  Disease.  The  five  years  of  its  ex- 
istence have  been  perhaps  the  most  trying  period  of  financial 
stress  in  the  history  of  our  countrj^,  and  the  fact  that  the 
Journal  has  survived  them  is  the  best  promise  for  its  future 
continuance  during  the  better  period  of  which  we  trust  we 
are  at  the  threshold. 

It  was  commenced  to  meet  what  was  felt  to  be  a  want  of 
the  profession  in  this  country,  to  establish  a  scientific  medical 
periodical  which  should  give  to  its  readers  a  summary  of  the 
best  results  of  investigation  in  the  not  narrow  specialty  of 
neurology  from  all  parts  of  the  world,  and  which  should  afford 
a  medium  for  the  publication  of  original  work  in  this  line  in 
our  own  country.  It  was  not  expected  that  this  latter  would 
be  its  principal  function,  and  for  several  j^ears  selections  and 
translations  filled  a  large  portion  of  the  first  department  of  the 
Journal.  And  though  we  now  have  no  lack  of  high  class 
original  matter,  we  shall  yet  retain  a  place  for  translations  of 
articles  that  may  be  of  special  or  exceptional  importance  or 
merit,  and  not  generally  within  the  reach  of  the  profession  in 
this  country.  We  are  thankful  to  be  able  to  say,  however, 
that  we  have  the  prospects  of  making  the  first  department  of 
our  journal  more  valuable  and  interesting  than  in  any  pre- 
ceding period. 

The  second  department,  that  of  reviews,  will  be  sustained  as 
heretofore,  but  we  shall  have  additional  facilities  and  abler 
assistance  not  previously  at  our  command.  Dr.  Meredith 
Olymer,  of  New  York,  it  is  hoped,  will  take  special  charge  of 
the  literature  of  insanity.  As  has  been  our  previous  custom, 
all  articles  in  this  department  not  written  by  the  editors  will 
be  over  the  names  or  the  recognizable  initials  of  their  authors. 
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The  editorial  department  will  be  continued  as  affording  a 
place  for  the  discussion  of  general  questions  and  such  subjects 
as  do  not  lind  their  place  elsewhere  in  the  Journal. 

The  Periscope  will  be  kept  up  as  hitherto,  and  it  is  intended 
that  it  shall,  more  fully  than  before,  reflect  the  progress  of 
neurological  science.  In  it  we  shall  hereafter  give  full  ab- 
stracts and  even  complete  translations  of  many  important  arti- 
cles in  foreign  medical  literature  that  are  of  interest  to  our 
readers. 

As  to  any  future  plans  of  the  Journal,  we  have  no  changes 
to  propose  or  new  promises  to  make  at  present.  But  we  will 
earnestly  consider  before  the  issue  of  another  volume,  whether 
some  change  in  time  of  issue,  and  of  make-up  in  other  res- 
pects, will  not  render  it  more  useful  to  the  profession,  and 
better  suited  to  its  needs. 


Our  readers  are  doubtless  all  aware  of  the  fact  that  Dr. 
Brown-Sequard  now  fills  the  chair  in  the  College  de  France^ 
made  vacant  by  the  death  of  Claude  Bernard.  On  the  oecond 
of  December  last  he  gave  the  opening  lecture  of  his  first 
course  in  his  new  position,  and  in  which  he  laid  down  his 
programme  for  the  year.  It  will  perhaps  not  be  a  matter 
for  surprise  to  many  to  know  that  it  is  to  be  devoted  to 
directly  combating  almost  every  doctrine  at  present  held 
in  regard  to  the  physiology  of  the  brain,  with  especial  refer- 
ence, as  might  have  been  expected,  to  cerebral  localizations. 
From  the  statements  made  in  his  opening  lecture,  it  does  not 
appear  that  his  course  is  to  be  largely  experimental,  but  chiefly 
based  on  a  consideration  of  such  facts  as  he  has  already  col- 
lected, and  which  he  has,  at  least  in  part,  referred  to  in  his 
lectures  in  this  country,  Great  Britain  and  France,  the  past 
few  years,  and  with  which  our  readers  are  to  some  extent 
already  familiar.  We  shall  watch  with  some  interest  his 
course,  but  have  very  moderate  expectations  that  it  will  be 
the  means  of  establishing  on  a  firm  basis  his  peculiar  doc- 
trines, though  his  present  position  will  give  him  the  oppor- 
tunity and  the  means  for  developing  and  placing  them  in  their 
best  light. 
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It  is  generally  known  to  the  medical  profession  and  those 
interested  in  bibliography  that  Dr.  Jolin  S.  Billings,  snrgeon 
IT.  S.  A.,  in  charge  of  the  National  Medical  Library  at  Wash- 
ington,  is  now  ready  to  print  his  great  "  National  Catalogue 
of  Medical  Literature,"  as  soon  as  Congress  grants  an  appro- 
priation for  the  purpose.  This  indexes  under  subjects,  and 
by  authors,  books,  pamphlets  and  original  papers  in  nearly  all 
the  medical  periodicals  of  the  world  ;  including  over  40.0,000 
subject  entries,  and  making  ten  volumes  royal  Svo  of  1,000 
pages  each.  This  will  be  of  the  greatest  value  to  physicians  the 
world  over,  as  it  enables  them  to  find  analogues  for  peculiar 
and  difficult  cases,  and  thus  often  to  save  lives.  In  continua- 
tion of  this^  work,  it  is  now  proposed  to  publish  monthly, 
under  the  editorship  of  Dr.  Billings  and  of  his  assistant,  Dr. 
Roliert  Fletcher,  M.  K.  C.  S.,  a  current  medical  bibliography 
under  the  title  of  the  Index  Medicus.  It  will  be  issued  by  F. 
Leypoldt,  the  bibliographic  publisher,  37  Park  Row,  New 
York,  at  $3  per  year,  and  will  enter  all  medical  books  and 
index  the  leading  medical  journals  and  transactions  in  English 
and  other  languages.  A  full  list  of  the  latter,  numbering 
over  600,  will  form  a  part  of  the  speciinen  number  of  the 
Index.,  soon  to  be  issued. 


Owing  to  the  necessity  of  suppressing  an  article,  at  the  au- 
thor's instance,  just  as  we  were  going  to  press,  this  issue  is  not 
as  large  as  we  expected  it  to  be,  by  several  pages.  In  amends 
we  shall  try  to  have  the  space  more  than  made  up  in  the  suc- 
ceeding issues. 


In  this  issue  will  be  found  the  title  page  of  the  last  volume, 
which  was  left  out  in  the  October  number. 
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ct.— ANATOMY  AND  PHYSIOLOGY  OF  THE  NERVOUS 

SYSTEM. 


The  Functions  of  the  Bkain. — The  following  are  the  couclusions  of 
a  lengthy  memoir  by  Luciani  and  Tamburini  in  the  Rivista  Spenmentale  : 

1.  The  excitable  area  of  the  cerebral  cortex  presents  in  dogs  and  cats,  as 
well  as  in  apes,  considerable  differences  of  disposition  and  boundaries,  not 
only  between  different  animals,  but  between  the  two  hemispheres  of  the 
same  animal. 

2.  We  can  establish  in  the  dog  by  electric  irritation,  two  distinct  centres 
in  the  sigmoid  gyrus  for  opposed  movements  for  both  anterior  and  posterior 
limbs. 

3.  In  apes  the  excitable  area  for  the  members  and  the  face  is  not  limited 
solely  to  the  ascending  frontal  convolution,  as  Hitzig  claims,  but  extends 
also  to  the  ascending  parietal,  the  angular  gyrus,  etc.,  as  Ferrier  has  shown. 

4.  The  existence  of  a  special  epileptogenic  zone  in  a  tixed  and  definite 
cortical  area  is  inadmissible,  but,  under  proper  conditions,  the  excitation 
in  any  excitable  area  whatever  may  cause  an  epileptic  attack,  which  com- 
monly begins  in  convulsions  limited  to  the  groups  of  muscles  from  the  cen- 
tres for  which  emanates  the  irritation. 

5.  The  different  excitable  areas  seem  variously  scattered,  probably  on 
account  of  their  being  endowed  with  different  degrees  of  excitability.  This 
may  be  presumed  for  many  reasons,  and  especially  that  to  produce  a  com- 
plete epileptic  attack,  acting  on  the  same,  requires  a  different  intensity  of  the 
electric  current. 

6.  It  is  absolutely  impossible  that  the  movements  produced  by  electriza- 
tion of  the  cortex  can  be  due  to  a  diffusion  of  the  current  to  the  dura  mater. 

7.  The  hypothesis  that  the  movements  produced  by  electrization  of  the 
cortical  zone  may  be  of  reflex  nature,  in  that  there  are  in  the  excitable  area 
so  many  sensory  centres  for  the  different  parts  of  the  body,  does  not  stand 
against  the  facts  of  the  decomposition,  co-ordination  to  an  end,  and  con- 
stancy of  these,  since  the  movements  produced  reflexly  by  peripheral  exci- 
tation do  not  ever  have  such  characters. 

8.  The  phenomena  of  lost  motility  produced  by  ablation  of  the  excita- 
ble zone,  are  of  an  absolutely  paralytic,  not  ataxic  nature. 

9.  The  aforesaid  paralytic  phenomena  are  transitory,  but  they  last  the 
longer,  that  is  the  compensation  takes  place  the  more  slowly,  as  we  ascend 
in  the  animal  scale. 

10.  To  explain  the  recover}^  of  the  paralytic  phenomena,  the  idea  is  in- 
admissible of  a  functional  substitution  of  a  neighboring  area,  or  of  the  oppo- 
site hemisphere,  nor  can  we  say  that  the  psycho-motor  function  is  located  in 
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the  basal  centres,  but  it  is  needful  to  admit  that  these  last  may  physiologi- 
cally be  centres  of  voluntaiy  motion,  since  the  development  or  perfection  of 
this  their  function  produces  the  cure  of  the  paralytic' phenomena,  and  pro- 
duces it  all  the  more  quickly  the  more  developed  this  function  is  normally. 


A.  PiTRES,  Time  de  Doctoral,  Paris,  1878  (abst.  in  Revue  des  Sciences 
Medicates). 

To  show  that  lesions  of  the  subcortical  white  substance  produce  exactly 
the  same  eflects  as  those  of  the  convolutions,  is  the  object  of  this  important 
memoir.  In  order  to  fulfill  it,  M.  Pitres  insists  in  his  first  part  on  the  possi- 
bility of  subdividing  and  describing  this  apparently  homogeneous  centrum 
ovale,  and  first  he  divides  it  into  three  zones:  prefrontal  or  anterior,  occipito- 
sphenoidal,  and  frouto-parietal.  This  last  zone,  according  to  Pitres,  is  limited 
by  two  vertical  ])lanes:  the  one  passing  within  five  centimetres  of  the  fissure 
of  Rolando,  the  other  passing  one  centimetre  in  front  of  the  internal  perpen- 
dicular fissure.  Situated  between  the  optostriate  bodies  and  the  alleged 
motor  convolutious,  this  median  zone  of  the  centrum  ovale  may  be  subdi- 
vided into  four  regions:  pediculo-frontal,  frontal,  parietal  and  pediculo-pa- 
rietal,  each  corresponding  to  four  parallel  vertical  planes,  carried  to  the  foot  of 
the  three  frontal  convolutions  to  the  frontal,  the  ascending  parietal  and  the 
foot  of  the  parietal  lobules.  Finally,  each  of  these  regions  may  be  consider- 
ed as  itself  formed  of  numerous  bundles  ;  thus  in  the  pediculo-frontal  we 
distinguish  three:  the  superior,  median  and  inferior. 

This  artificial  limitation  permits  M.  Pitres  to  classify  the  lesions  of  the 
centrum  ovale,  by  comparing  them  to  the  superjacent  convolutious  ;  and  in  a 
second  part  he  is  then  able  to  usefully  analyze  the  numerous  clinical  obser- 
vations. He  first  shows  that  lesions  of  the  prefrontal  zone,  like  those  of  the 
occipital,  never  cause  any  disorder,  either  motor  or  sensory,  at  least  not  di- 
rectly, in  the  absence  of  complications.  Lesions  of  the  fron to-parietal  zone 
alone,  have,  in  the  majority  of  cases,  produced  hemiplegic  motor  disorders, 
and  sometimes  also  monoplegias.  The  existence  of  these  monoplegias  from 
injury  to  the  centrum  ovale,  of  numerous  cases  of  aphonia  from  destruction 
of  the  left  lower  pediculo-frontal  bundles,  of  brachial  monoplegia  from 
lesion  of  the  upper  and  middle  frontal  bundles,  etc.,  prove  that  the  anatomi- 
cal dissociation  made  by  M.  Pitres  is  true  also  functionally.  The  white 
substance  of  the  centrum,  in  spite  of  its  apparent  homogeniety,  is  formed  of 
bundles,  each  adapted  to  special  conduction;  in  the  fronto-parietal  zone,  the 
sole  conductor  of  movements,  the  white  bundles  of  fibres  remain  functionally 
distinct  like  the  convolutions  from  whence  they  come;  in  fine,  the  lesions  of 
the  centrum  and  those  of  the  superjacent  convolutions  produce  exactly  the 
same  disorders. 

It  is  to  establisli  this  last  conclusion  that  j\I.  Pitres  gives  the  third  part  of 
his  memoir.  He  shows  that  lesions  of  the  centrum,  like  those  of  the  fronto- 
parietal convolutions,  are  often  latent;  that  the  jiaralyses  are  often  transient 
and  incomplete,  or  progressive;  that  they  are  often  preceded  or  accompa- 
nied by  contractures,  or  even  by  epileptic  convulsions;  that,  finally,  they 
may  be  followed  by  slow  contracture  with  secondary  degeneration.     He 
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even  discusses  secondarily,  tlie  patliogeuy  of  primary  contractures,  that  of 
latent  lesions,  etc. 

From  this  memoir  leads  a  conclusion  on  which  the  author,  perhaps,  does 
not  dwell  wnth  sufficient  stress:  the  lesions  of  the  centrum  ovale  and  of  the 
convolutions  having  the  same  sj'mptomatology.  Ought  we  not  to  admit 
with  M.  Vulpian,  that  the  disorders  of  cortical  origin  are  due  to  an  irritation 
of  the  white  tibres  of  the  centrum,  expanded  in  the  convolutions,  and  not  on 
the  functionally  homogeneous  superjacent  grey  substance'? 


Chemistry  of  the  Living  Frog's  Heart. — An  article  on  the  above 
subject  by  Dr.  I.  Gaule  {ArcMv  f.  Anat.  &  Phys.,  1878,  III.  &  IV.,  p.  291), 
can  be  considered,  unhesitatingly,  as  the  most  important  contribution  to 
muscular  physiology  which  has  appeared  for  j'ears.  His  experiments  (per- 
formed in  the  Strasburg  Laboratory-)  refer  to  the  chemical  changes  which 
occur  in  the  excised  frog's  heart  during  its  contractions.  The  entire  organ 
was  attached  to  Kronecker's  double  canula,  through  which  the  different 
fluids  employed  were  passed.  During  observation  the  canula  communi- 
cated with  a  small  mercury-manometer,  which  registered  the  contractions 
on  a  kymographic  cylinder.  Each  experiment  was  commenced  by  passing 
a  current  of  0.6  per  cent.  XaCl.  solution  through  the  heart,  which  as  previous 
observers  have  found  puts  the  heart  into  a  state  of  complete  diastolic  rest, 
so  soon  as  the  last  traces  of  blood  are  washed  away.  The  results  of  Gaule's 
researches  are  sufficiently  precise  to  be  arranged  in  the  form  of  theorems: 
1.  A  heart  which  has  ceased  to  contract  after  a  thorough  irrigation  with 
0.6  per  cent.  NaCl.  solution,  is  recalled  into  activity  by  adding  to  the  fluid 
a  trace  of  sodic  hydrate.  The  most  powerful  stimulation  is  obtained  by  a 
NaCl.  solution  containing  one  part  of  HXaO.  in  20,000.  Stronger  solutions 
kill  the  heart,  weaker  fluids,  down  to  1  in  200,000,  exert  a  less  stimulant  in- 
fluence. The  number  of  contractions  in  a  given  lime  does  not  vary,  but  the 
height  of  the  contractions  increases  with  the  concentration,  as  is  shown  by 
the  following  table  : 

One  part  of  HNaO.  in  200,000  raised  the  mercury  in  the  manometer  in  the 
average  contraction,  ;i.5mm. 

100,000  6.75 

50,000  10. 

20,000  16.75. 

3.  When  the  heart  is  once  charged  with  a  0.6  per  cent.  NaCl.  solution, 
containing  a  given  amount  of  HNaO. ,  the  fatigue  of  the  organ  manifests  itself 
in  the  gradual  diminution  of  the  hight  of  the  contractions.  On  refilling 
the  heart  with  a  fresh  quantity  of  this  same  solution,  the  strength  of  the 
muscle  is  restored  to  a  certain  extent.  After  a  time,  however,  the  heart  is 
completely  exhausted  and  does  not  respond  to  a  renewed  filling.  The  time 
requisite  varies  with  each  heart,  but  it  is  shortened  bj-  passing  a  large  quan- 
tity of  fluid  through  the  heart  between  each  tw-o  observations.  If,  however, 
the  heart  is  again  charged  with  the  fluid,  which  has  once  passed  through  it,  it 
is  slightly  revived.  Hence  the  conclusion,  that  the  work  of  the  heart  de- 
pends on  the  potential  energy  of  stored  up  material,  which  is  dissolved  and 
washed  out  by  the  solution  passed  through  the  heart. 
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3.  Considerable  differences  exist  in  the  energy  of  different  hearts,  both 
as  to  the  frequency  and  force  of  the  contractions.  This  difference  is  tracea- 
ble to  the  temperature  to  which  tlie  animal  was  subjected  during  life.  The 
heart  of  frogs  living  in  a  cold  space  is  always  feeble,  while  the  same  organ 
of  animals  which  have  been  kept  in  a  warm  room  for  several  days  displays 
uniformly  considerable  energy.  The  amount  of  energy  of  a  heart  depends  on 
the  quantity  of  "combustible"  material,  since  the  power  of  the  heart  of  a  cold 
frog  can  be  raised  to  the  standard  of  a  "  warm  "  frog  by  feeding  the  organ 
with  the  filtered  alkaline  extract  of  a  "  warm  "  heart.  The  heart  can  be  fed 
with  the  material  from  which  the  potential  energy  isderited,  in  the  same  manner 
as  an  engine  is  supplied  with  fuel,  and  as  in  the  latter  case  the  work  done  depends 
on  the  consumption  of  fuel. 

4.  The  filtered  extract  of  the  frog's  heart  contains  salts,  carbohydrates 
and  albuminoids.  The  energy,  however,  of  a  heart  fed  with  the  usual  solu- 
tion of  NaCl.  and  HNaO.  containing  traces  of  other  salts  or  carbohydrates 
(grape-sugar,  dextrine,  glycogen),  is  not  sensibly  increased.  Unable  to  obtain 
albuminoids  free  from  salts,  Gaule  employed  instead  peptone,  which  was 
added  to  the  usual  solution.  This  was  found  to  be  fully  as  active  as  the 
extract  of  a  "  warm  "  heart.  A  heart  completely  exhausted  by  continued 
current  fluid  passed  through  it,  could  be  again  put  into  a  state  of  maximal 
energy  by  feeding  it  with  a  solution  containing  0.6  per  cent,  of  NaCl.,  1-200 
per  cent,  of  HNaO.  and  a  trace  of  pure  peptone. 

5.  On  testing  the  alkalinity  of  a  solution  which  had  remained  in  the  cardiac 
cavity  until  the  cessation  of  contractility,  it  was  found,  that  about  one-half 
of  the  HXaO.  had  become  neutralized.  This  was  due  for  the  greater  part  to 
carbonic  acid.  A  small  portion,  however,  of  the  alkali  was  combined  with  an 
unknown  fixed  acid.  Different  hearts  furnished  during  the  persistence  of 
their  contractions  from  0.40  to  0.80  ccm.  carbonic  acid.  A  heart,  on  the 
other  hand,  which  does  not  perform  any  contractions  while  charged  with 
NaCl.  solution,  produces  only  about  one-thirtieth  of  this  quantity  of  carbonic 
acid  during  the  same  tinie.  Hence  the  positive  conclusion  that  carbonic 
acid  is  produced  in  the  chemical  changes  accompanying  contraction. 

From  the  data  furnished  by  his  experiments  Gaule  calculates,  that  at 
least  8  per  cent,  of  the  liberated  energy  of  the  heart  is  utilized  as  mechanical 
work,  while  the  rest  disappears  as  heat. 


Ij^  the  same  journal  (p.  263),  Dr.  Stienor  records  similar  experiments  per- 
formed in  Ludwig's  Laboratory  (Leipsic).  The  paper,  although  very  pains- 
taking, is  by  no  means  as  conclusive  as  the  previous  one,  but  as  far  as  it  goes, 
it  fully  concurs  with  Gaule.  His  conclusions  are,  that  the  maintenance  of 
cardiac  contractility  depends  on  the  presence  of  a  soluble  organic  matter, 
probably  an  albuminoid,  while  the  actual  occurrence  of  contractions  de- 
mands the  stimulus  of  an  alkali.  In  his  experiments  the  best  results  were 
obtained  from  the  presence  of  0.5  to  0.1  per  cent,  of  sodic  carbonate  (which, 
however,  as  his  figures  show,  is  less  stimulating  than  the  sodic  hydrate  used 
by  Gaule).  H.  G. 
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The  Sensations  of  Light  and  Color. — A.  Charpeutier,  C.  li.  Acad, 
den  Sciences,  March  20  and  27,  1878  (abstr.  in  Revue  des  Sciences  MkUcdles). 
The  sensations  of  light  and  those  of  color  are  the  results  of  two  very  distinct 
functions,  which  while  intimately  associated  in  the  habitual  exercise  of 
vision,  can  be  neatly  isolated  in  physiological  analysis,  the  sensation  of  color 
being  essential]}-  variable,  according  to  the  point  of  the  retina  considered, 
and  by  numerous  experimental  conditions,  independently  of  the  luminous 
sensibility,  but,  reciprocall}',  the  luminous  sensibility  may  change  under 
certain  conditions  while  the  sensibility  to  colors  remains  constant.  Thus  the 
eye  that  has  rested  in  darkness  possesses  a  much  greater  luminous  sensibility 
than  that  which  has  been  in  constant  activity,  while  in  the  one  as  in  the 
other  we  find  the  same  minimum  for  the  appreciation  of  each  color,  i.  e., 
the  chromatic  sensibility  is  not  modified  either  by  exercise  or  repose.  To 
explain  the  effect  of  resting  the  eye,  on  the  sensibility  to  light,  we  may 
invoke  the  facts  noticed  by  Boll,  viz.,  that  there  exists  in  the  retina  a  chem- 
ical substance  of  a  red  color,  which  the  light  bleaches,  and  which  regenerates 
itself  in  darkness,  and  admitting  next  that  the  optic  nerve  is  excited,  not 
directly  by  the  light  but  indirectly  by  the  chemical  modification  which  the 
light  produces  in  the  retinal  red  ;  the  resting  of  the  eye  in  obscurity  pro- 
duces therefore  an  increase  of  sensibility  to  light  on  account  of  the  presence 
in  it  of  the  photo-chemical  red  substance. 

This  hj'pothesis  is  confirmed  by  the  following  experiment :  when  we  pre- 
sent to  an  eye  that  has  just  had  its  repose  in  obscurity,  a  pure  color,  that  eye 
does  not  see  a  saturated  color,  but  one  strongly  mixed  with  white  ;  thus  we 
add  to  the  chromatic  impression  a  strong  impression  of  white  light,  such  as 
\\e  obtain  by  the  aid  of  the  mixture  of  color  and  white  in  the  rotating  disks 
of  Chevreul. 


Hering's  Theory  of  Color. — A  work  recentlj-  issued,  presents  Bering's 
theoiy  of  the  perception  of  color.  It  appears  to  be  in  antagonism  to 
Young's  theory,  which  assumes  that  three  different  sets  of  filn-ils  in  the  retina 
are  susceptible  to  different  wave-lengths  of  light.  Hering  assumes  that  the 
perception  of  color  is  the  consequence  of  a  chemical  process:  in  general  that 
when  an  assimilation  is  taking  place,  black  is  perceived  by  one  retinal  sub- 
stance ;  if  dissimilation  is  taking  place,  white  is  perceived  by  the  same  sub- 
stance. A  second  retinal  substance  furnishes  the  sensations  blue  and  yellow, 
according  as  assimilation  or  dissimilation  is  taking  place  ;  a  third  gives 
under  corresponding  conditions  the  sensations  red  and  green.  The  white 
substance  is  also  capable  to  some  extent  of  being  acted  on  by  colored  light ; 
the  sensation  of  course  still  remains  white.  In  this  view,  the  process  of  per- 
ception of  complementary  colors  is  an  antagonistic  one.  Thus,  yellow  and 
blue,  which  if  mixed  produce  white,  if  perceived  together  will  neutralize 
each  other,  leaving  only  so  much  of  the  white  sensation  as  is  due  to  the, 
action  of  colored  light  on  the  white  substance  of"  the  retina.  This  part  of 
the  theoiy,  Professor  Rood  has  tested  by  experiment.  He  finds  that  if  a 
certain  amount  of  yellow  is  mingled  with  a  certain  amount  of  blue,  the  white 
product  has  a  total  of  as  much  light  as  the  two  colors  had  separately.  But, 
if  Hering's  theory  were  correct,  a  certain  amount  of  light  ought  to  be  extin- 


Anatomy  and  Physiology.  151 

guished  when  the  colors  are  united.  Professor  Rood  regards  his  experi- 
ments as  fatal  to  the  theory. — Paper  read  before  National  Academy  of  Sciences 
in  N.  Y.,  Nov.,  1878.     (Abstr.  in  Science  News,  Nov.  15.) 


Local  Vaso-Motor  Centres. — At  the  session  of  the  Soc.  de  Biologie, 
Nov.  9,  1878  (reported  in  Le  Progres  Medical),  M.  Franck  communicated 
the  results  of  researches  undertaken  hy  himself  on  the  peripheral  circula 
tions  of  the  carotid,  the  vertebral,  and  the  femoral  arteries.  CI.  Bernard 
was  the  first  to  observe  the  independence  of  certain  local  circulations  under 
vaso-raotor  influence.  In  his  experiments,  M.  Franck,  having  tied  the  artery, 
the  circulation  of  which  he  wished  to  study,  applied  a  registering  manometer 
to  its  peripheral  portion.  Thus  operating  he  was  able  to  ascertain  the  varia- 
tions of  pressure.  These,  he  observed,  kept  up  even  after  he  divided  the 
vascular  nerves  of  the  region  involved,  i.  e.,  the  superior  ganglion  of  the 
sympathetic  for  the  carotid.  He  concludes  tbat  the  independent  local  cir- 
culations that  exist  for  the  majority  of  the  organs  of  the  body  are  regulated 
by  peripheral  nervous  apparatuses.  According  to  him,  there  is  a  complete 
independence  between  the  carotid  and  vertebral  arteries. 


The  Mode  of  Nerve-Termination  in  the  Tact-Corpuscles. ^At  the 
session  of  the  Soc.  de  Biologie,  Nov.  9  (rep.  in  Progres  Medical),  M.  Renaut 
gave  an  account  of  the  intimate  structure  of  the  tact-corpuscles,  as  he  had 
been  able  to  develop  it  by  the  use  of  osmic  acid.  He  described  in  the  Meiss- 
ner  corpuscles  a  number  of  compartments  built  up  out  of  connective  tissue. 
In  the  majority  of  these  are  found  cellular  elements  ;  and  the  nerve  termi- 
nates in  one  of  the  central  compartments.  M.  Renaut  compared  this  arrange- 
ment to  that  of  the  dorsal  cord  in  the  external  membrane  of  the  embryo. 


Sweat-Nerves. — As  the  result  of  continued  experimentation,  F.  Naw- 
rocki  (Centralblatt,  No.  40,  1878)  states,  that  the  amount  of  perspiration 
varies  as  much  in  cats  as  it  does  in  man.  Some  animals  sweat  easil3%  others 
scarcely  at  all  or  only  in  some,  but  not  all  parts  (extremities).  The  sweat- 
nerves  going  to  the  fore  paw  of  the  cat  pass  from  the  cord  into  the  anterior 
root  of  the  fourth  dorsal  nerve,  thence  through  the  stellate  ganglion  of  the 
sympathetic  into  the  ulnar  and  median  nerves.  Excitation  of  any  part  of 
this  tract  starts  the  sweat  gland  of  the  fore  paw  into  activity.  On  the  other 
hand  extirpation  of  the  stellate  ganglion  leads  to  degeneration  of  the  sweat- 
nerves  in  their  peripheral  course,  and  hence  stimulation  of  the  ulnar  or 
median  nerves  will  now  have  no  longer  anj-  influence  on  the  sweat  glands. 
The  sweat-nerves  of  the  hind  paw  pass  from  the  cord  with  the  anterior  roots 
of  the  last  (13th)  dorsal  and  first  and  second  lumbar  nerves,  enter  the  abdom- 
inal sympathetic  and  thence  the  sciatic  nerve. 

The  statements  of  Luchsinger  that  minor  sweat  centres  exist  throughout 
the  cord,  the  author  could  not  confirm  with  much  precision.  Out  of  a  large 
number  of  experiments  he  succeeded  only  three  times  in  obtaining  secretion 
of  sweat  after  transverse  section  of  the  upper  part  of  the  spinal  cord  asphyx- 
iating the  cats.  All  attempts  to  obtain  perspiration  by  stimulating  sensory 
nerves  after  separation  of  the  cord  from  the  medulla  failed. 


152  Periscope. 

The  Secretory  Nerves. — Communication  by  M.  Vulpian  to  the  Acad, 
des  Sciences,  Sept.  9  (rep.  in  Bull.  Gen.  de  Thi-iapentique). 

I  remarked  at  a  late  seance  the  following  fact  observed  by  Luclisinger  : 
that  if  we  divide  the  sciatic  nerves  in  a  cat,  the  chloro-bydrate  of  pilocarpine, 
injected  under  the  skin  on  the  same  day  as  the  section,  causes  an  abundant 
secretion  of  sweat  on  the  digital  pulps  of  the  corresponding  members  as  well 
as  in  the  other  limbs  ;  but  if  the  section  has  been  made  more  than  six  days, 
the  injection  of  the  pilocarpine  has  no  sudoritic  efiect  on  the  digits  of  the 
corresponding  foot. 

Is  the  case  the  same  with  the  sub-maxillary  salivary  gland,  the  excito- 
secretory  nerves  of  which  are  well  known,  and  on  which  jaborandi  and  its 
alkaloid,  pilocarpine,  act  as  on  the  sudoriparous  glands  ?  This  is  the  ques- 
tion to  the  investigation  of  which  I  applied  myself.  My  experiments  were 
performed  on  dogs. 

Researches,  under  my  direction,  by  MM.  Carville  and  Bochefoutaine, 
have  demonstrated  that  jaborandi  still  excites  the  secretion  of  the  sub-maxil- 
lary gland  of  the  dog,  when  we  inject  the  infusion  of  this  plant  into  a  vein, 
the  dog  on  which  the  operation  either  of  dividing  the  chorda  tympani,  or 
of  the  cervical  sympathetic,  or  after  excitation  of  the  superior  cervical  gang- 
lion, or  even  after  in  the  same  dog,  we  have  removed  the  cervical  ganglion 
and  cut  the  lingual  nerve  joined  to  the  chorda  tympani. 

On  April  26,  I  examined  the  action  of  jaborandi  on  a  dog  that  had  under- 
gone on  the  19th,  that  is,  seven  days  previously,  the  section  of  the  lingual 
nerve  of  the  right  side,  above  the  point  w'here  the  chorda  tympani  leaves  it 
to  enter  the  sub-maxillary  gland.  As  in  all  the  other  experiments  which  I 
describe  in  this  communication,  the  investigation  of  the  action  of  jaborandi 
Avas  performed  on  a  curarized  animal  undergoing  artificial  respiration.  A 
metallic  tube  was  fixed  in  each  of  Wharton's  ducts.  A  small  amount  of 
rather  strong  infusion  of  jaborandi  was  injected  into  one  of  the  saphenous 
veins  towards  the  heart. 

In  the  dog  in  question  we  found  that  the  intra-veuous  injection  of  infusion 
of  jaborandi  caused  almost  immediately  an  abundant  flow  of  saliva  from 
Wharton's  duct  of  the  left  side  [lingtiul  intact);  on  the  right  there  was  also 
a  flow,  but  less  abundant  and  appearing  a  little  later  on  the  left,  and  the 
saliva  was  more  viscous  and  stringy  on  the  right  than  on  the  left.  When 
the  excito-salivary  action  of  the  jaborandi  was  exhausted,  a  new  injection 
was  made,  and  again  the  same  difference  in  the  secretion  of  the  two  sides 
was  observed. 

Jaborandi,  therefore,  produces  its  oixlinary  etiect  on  the  sub-maxillary 
salivary  gland  seven  days  after  the  division  of  the  chorda  tympani  ;  this 
action  is  only  slightly  enfeebled  and  the  characters  of  the  produced  .secretion 
are  a  little  modified. 

But  the  chorda  tympani  is  not  the  only  excito-secretory  nerve  of  the  sub- 
maxillary gland.  The  nerve  fibres  of  the  great  sympathetic  sent  to  that 
gland,  contain,  without  doubt,  freno-secretory  fibres,  but  they  are  especially 
made  up  of  excito-secretory  fibres,  as  all  experiments  demonstrate. 

To  compare  the  eflfects  produced,  after  several  days,  on  the  sub-maxillary 
gland,  by  section  of  the  chorda  tympani,  and  those  caused,  under  the  same 
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conditions  by  tlie  section  of  the  glandular  fibres  from  tlie  sympathetic,  it  is 
needful  to  divide  the  cervical  sympathetic  or,  better,  to  excise  the  superior 
cervical  ganglion.  This  last  operation  was  performed  on  a  dog,  on  the  right 
side,  on  July  21,  and  the  action  of  jaborandi  was  examined  on  the  31st  of 
July,  that  is,  ten  days  after  the  operation.  The  two  lingual  nerves  were  cut 
transversel}'  above  the  point  where  the  secretoiy  filament  from  the  chorda 
tympani  detaches  itself  ;  then  we  faradized  successively  the  peripheral  ends 
of  these  divided  nerves  at  the  point  where  they  still  contained  the  whole  of 
the  chorda  tympani,  and  found  that  the  secretion  of  saliva  was  more  free  on 
the  left  than  on  the  right  side  (where  the  sympathetic  ganglion  had  been 
excised).  This  result  was  repeated  a  number  of  times;  we  injected  into 
the  saphenous  vein  some  centimetres  of  infusion  of  jaborandi :  the  saliva 
flowed  almost  simultaneously  from  the  two  Wharton's  ducts  ;  the  quantity 
was  rather  greater  on  the  right  side  than  on  the  left. 

We  see,  therefore,  that  jaborandi  still  exerts  its  excito-secretoiy  action  on 
the  sub  maxillary  gland  some  days  after  the  excision  of  the  superior  cervical 
ganglion;  a  ganglion  from  which  seem  to  arise  all  or  nearly  all  the  sympa- 
thetic fibres  innervating  the  sub-maxillary  gland. 

But  the  comparison  cannot  be  made  between  the  eftects  observed  in  the 
cat  after  section  of  the  sciatic  or  the  nerves  of  the  brachial  plexus  on  the 
sweat  glands  of  the  digital  pulps  of  that  animal,  and  those  that  section  of 
the  secretory  nerves  produces  on  the  function  of  the  salivary  glands  in  dogs, 
unless  we  cut  in  the  latter  case,  in  the  same  animal,  the  chorda  tympani  and 
the  s}-mpathetic  secretory  fibres. 

This  ex])eriment  wsis  performed  on  three  dogs: 

In  one  of  them  the  lingual  and  sympathetic  of  the  right  side  were  cut  on 
the  30tli  of  April,  1878.  On  the  8th  of  May  a  little  infusion  of  jaborandi 
was  injected,  towards  the  heart,  in  one  of  the  sapheni  veins.  Some  instants 
later  the  saliva  began  to  flow  from  the  duct  of  Wharton  drop  by  drop,  the 
flow  lasting  several  minutes,  then  slackening,  but  revived  again  by  another 
injection.     ( Wliartou's  duct  was  prepared  onl}^  on  the  side  of  the  cut  nerves.) 

In  a  second  dog  the  section  of  the  two  nerves  was  made  on  the  19th  of 
June,  1878.  On  the  3d  of  July  we  injected  into  one  of  the  saphenous  veins 
a  small  quantity  of  infusion  of  jaborandi.  Almost  at  once  the  saliva  began 
to  flow  from  Wliarton's  ducts  on  both  sides,  but  more  abundantly  and  rap- 
idly on  the  side  of  the  intact  than  on  that  of  the  divided  nerves. 

In  a  third  dog,  the  lingual  joined  to  the  chorda  tympani  was  divided,  on 
the  right  side  on  Julj^  oth,  1878,  and  on  the  same  day  the  superior  cervical 
ganglion  was  completely  excised.  On  July  18th  some  cubic  centimetres  of 
jaborandi  infusion  were  injected  towards  the  heart,  into  one  of  the  saphe- 
nous veins.  As  in  the  former  experiments  a  flow  of  saliva  from  both  ducts 
of  Wharton,  more  abundant  and  appearing  more  quickly  on  the  left  (nerves 
intact)  side  than  on  the  right. 

Having  sufficiently  verified  these  results,  it  is  yet  needful,  before  con- 
cluding, to  assure  ourselves  that  the  sub-maxillary  salivary  glands  do  not 
receive  other  secretory  nerve  fibres  than  those  derived  from  tlie  chorda 
tympani  and  ihe  superior  portion  of  the  cervical  sympathetic.  To  ascertain 
the  facts  as  to  this  I  faradized  energetically  the  superior  extremity  of  one  of 
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the  sciatic  uerves,  iu  a  dog  that  had  undergone,  ten  days  previously,  the 
section  of  tlie  chorda  tympani  and  the  excision  of  the  superior  cervical 
ganglion  on  the  right  side.  Under  the  influence  of  this  excitation  an  ahuud- 
ant  flow  of  saliva  was  produced  from  Wharton's  duct  on  the  left  side,  while 
not  a  single  drop  flowed  from  the  tuhe  in  the  duct  of  the  opposite  side. 

It  follows,  therefore,  from  these  experiments,  that  section  of  the  excito- 
secretory  nerves  of  the  sub-maxillary  salivary  gland  does  not  exert  such  an 
influence  on  the  function  of  the  gland,  as  does  the  section  of  the  sciatic  over 
the  sudoriparous  glands  of  the  digital  pulps  of  the  posterior  limb.  Jabo- 
randi  still  acts  on  the  sub-maxillary  gland  many  days  after  the  section  of  the 
excito-salivary  nerves,  while  it  or  its  alkaloid,  pilocarpine,  fi'om  the  sixth 
day  after  the  section  of  the  sciatic  (the  nerve  that  appears  to  contain  all  the 
sweat  exciting  fibres  for  the  hind  limb),  has  no  more  action  on  the  sudorip- 
arous glands  of  the  corresponding  member. 

What  is  the  cause  of  such  dissimilarity  of  the  results  of  two  experiments 
that  ofler  at  first  sight  so  great  a  resemblance  ?  Is  it  due  solely  to  the  difler- 
ence  of  constitution  of  the  substance  of  the  proper  anatomical  elements  of 
the  two  kinds  of  glands,  sudoriparous  and  salivary  ?  Shall  we  seek  the 
reason  in  the  circulatory  modifications  produced  under  the  influence  of  the 
section  of  the  uerves,  which  modify  differently  the  functions  of  the  simple 
glands  (sweat  glands)  from  those  of  the  composite  glands  (sub-maxillary)  ? 
or  rather,  shall  we  not  attribute  this  dissimilarity  to  the  enormous  quantity 
of  nerve  cells  distributed,  either  singly  or  in  more  or  less  voluminous  gang- 
lionary  groups  over  the  whole  length  of  the  secretory  nerves  destined"  for 
the  sub-maxillary  gland,  cells  which,  after  the  division  of  these  nerves  appa- 
rently prevent  the  fibres  from  gradually  losing  their  excitability  to  their 
peripheral  terminations  ? 

The  latter  explanation  seems  most  satisfactory,  but  new  researches  are 
needed  to  definitely  establish  its  value. 


The  Influence  op  the  Quantity  of  Blood  in  the  Muscles  on 
Their  Irritability. — The  following  is  the  resume  of  a  note  by  M. 
Schmoulewitsch  to  the  Acad,  des  Sciences,  Paris,  in  September  last,  as 
given  in  the  Bulletin  Oenerale  de  Therapeutique : 

The  experiment  of  Stevson,  dating  from  the  seventeenth  century,  and 
which  consists  in  producing  a  paralysis  of  the  posterior  members  by  a 
ligature  of  the  abdominal  aorta,  proves  the  intimate  relation  between  the 
circulation  of  blood  in  the  muscles  and  their  function.  M.  Brown- 
Sequard  has  shown  that  in  animals  and  even  in  man,  the  stiffened  muscles 
recover  their  contractility  after  injection  of  arterial  blood.  It  may  be  ad- 
mitted in  a  general  way  that  bloodless  muscles  lose  their  irritability  and 
cease  to  perform  their  functions. 

In  repeating  these  experiments,  I  have  found  that  the  muscles  in  becom- 
ing anaemic  do  not  at  once  lose  their  irritability.  On  the  contrary,  this 
for  a  while  is  even  increased,  and  only  commences  to  disappear  after  a  cer- 
tain degree  of  augmentation.  The  same  phenomenon  is  observed  after  sec- 
tion of  a  nerve,  the  irritability  of  the  corresponding  muscle  is  increased  for 
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the  lirst  few  moments.  This  latter  phenomenon  should,  in  my  opinion,  be 
attributed  also  to  aujemia,  as  this  is  the  immediate  result  of  nerve  section. 

The  celebrated  experiments  of  MM.  CI.  Bernard,  Vulpian,  and  others 
have  demonstrated,  that  in  the  muscular  nerves  there  are  vaso-motor 
branches,  the  excitation  of  which  produces  a  complete  anaemia  of  the 
muscles,  while  their  section  causes  a  hypernemia  and  increase  of  tempera- 
ture. But  we  have,  as  a  first  result  of  the  section,  a  mechanical  excitation 
of  the  nerve. 

That  the  an.'emia  is  the  cause  of  increased  irritability  of  the  muscles,  I 
have  proven  by  the  following  experiments  : 

1.  After  compression  of  the  aorta  or  ligating  the  artery  of  a  muscle,  we 
cannot  produce  any  augmentation  of  the  irritability  after  section  of  a  nerve. 
This  demonstrates  that  this  augmentation  depends  exclusively  upon  the  cir- 
culation, for,  as  I  say,  the  circulation  once  interrupted,  the  section  of  the 
nerve  is  without  eflect. 

3.  In  curarizing  an  animal  to  the  stage  of  complete  paralysis,  we  always 
find  an  increase  of  muscular  irritabilitj^  following  the  section  of  the  nerve. 
Here  evidently,  only  the  vasomotor  nerves  can  act,  since,  as  has  been 
demonstrated,  they  are  not  easily  paralyzed  by  curare. 

Aufemia,  therefore,  like  certain  afTections  of  the  nervous  system  that  dis- 
order the  functions  of  the  vaso  motors,  should  increase  the  muscular  irrita- 
bility, a  fact  observed  clinically,  but  not  as  3'et  sufficiently  demonstrated 
theoretically. 


TErtMiNATroN  OF  Nerves  in  the  Voluntary  Muscles. — At  a  recent  ses- 
sion of  the  Acad,  des  Sciences,  Paris  (rep.  in  L  Union  Midicnle,  Nov.  9),  M. 
Tschiriew  oftered  the  following  communication  in  regard  to  the  nerve  ter- 
minations in  the  striped  muscles. 

The  termination  of  the  nerves  in  the  striped  muscles  has  been  the  sub- 
ject in  recent  times  of  numerous  investigations,  which,  in  spite  of  their  in- 
terest, have  not  as  yet  given  us  complete  light  upon  the  subject.  It  has 
been  thought,  indeed,  for  example,  that  the  terminations  of  the  sensory 
nerves  in  the  muscles  have  been  found,  but  this  discovery  due  to  defective 
investigations  cannot  be  considered  as  exact.  Besides,  all  the  efforts  to  find 
the  intermediate  forms  between  the  terminations  ert;j;«5«f.s  and  the  motor 
terminations  in  the  frog  have  been  so  far  without  success. 

'■  The  procedure  of  staining  the  nerves  with  the  chloride  of  gold,  recently 
comnuinicated  by  M.  Ranvier,  having  supplied  me  witli  an  excellent  and 
certain  method  for  the  study  of  the  nerve  terminations,  I  undertook  a  series 
of  researches  that  have  yielded  me  some  new  results,  which  I  have  the 
honor  to  detail. 

1.  "The  non-medullated  nerve  fibres  found  in  the  smooth  muscles  of  the 
frog,  such  as  the  thoracic  cutaneous  muscle,  and  what  have  been  considered 
hitherto  as  sensory  fibres,  do  not  appertain  to  the  muscle,  properly  speaking, 
but  to  its  aponeurosis.  These  fibres,  coming  from  the  intramuscular  nerves, 
form  in  the  aponeurosis  a  large-meshed  net-work.  Their  terminations  are 
similar  to  the  nerve  terminations  in  the  cornea. 

"  It  is  evident  from  their  microscopic  structure  as  well  as  from  their  am  . 
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tomical  relations,  that  these  nerves  of  the  aponeuroses  ought  to  be  considered 
as  centripetal  nerves  from  the  muscle.  The  need  of  admitting  the  existence 
of  these  nerves  has  been  demonstrated  in  a  physiological  memoir  I  recently 
published  on  the  origin  and  ugnijxcation  of  the  knee  phenomenon  and  other 
analogous  phenomena. 

"Nerve  fibres  similar  to  those,  the  existence  of  which  in  the  frog  1  have 
noticed,  have  been  detected  also  in  the  aponeuroses  of  other  animals. 

2.  "I  have  found  it  quite  impossible  to  determine  in  the  dissociated 
muscles  of  the  frog,  and  of  some  other  species  of  animal  (tortoise,  frog, 
lizard,  snake,  and  rabbit),  the  presence  of  non-medullated  fibres,  other  than 
those  that  appertain  to  the  vascular  or  aponeurotic  nerves,  and  the  presence 
of  terminations  other  than  motor  terminal ious. 

3.  "  I  have,  on  the  other  hand,  been  able  to  tind  in  many  species  of  ani- 
mals new  forms  of  nerve  terminations  which  constitute  the  intermediate 
forms  between  the  motor  terminations,  such  as  we  see  in  the  frog,  and  the 
end  plates.  I  have  found  these  in  the  tortoise,  the  triton,  the  salamander, 
the  lizard,  and  tlie  serpent.  In  the  three  first  named  these  are  the  only 
terminations  I  could  find,  while  in  the  lizard  and  the  serpent  I  met  with 
them  together  witli  the  end  plates,  especially  in  young  muscular  fibres. 

"The  simplest  form  of  these  terminations  is  seen  in  the  tortoise  ;  non- 
medullated  nerve  fibres  ramify  without  anastomosing  and  terminate  in  the 
muscular  bundles  by  stems  that  are  sometimes  smooth,  but  which  are  more 
frequently  moniliform  or  suirounded  by  granulations  strongly  tinged  by  tlie 
gold.  These  granulations,  which  are  disposed  around  tlie  terminal  stems, 
are  sometimes  so  numerous  that  they  form,  as  a  whole,  a  resemblance  to 
the  terminal  arborization  of  a  little  motor  end  plate. 

"  These  new  forms  of  nerve  terminations  all  present  this  peculiarity,  that 
they  are  only  found  in  non-medullated  nerves,  although  the  latter  always 
come  from  medullated  nerves.  In  the  snake  the  non-medullated  fibres  may 
run  a  long  distance. 

"In  cases  where  the  nerve  ends  in  the  muscle  by  a  well  developed  plate, 
we  never  observe  more  than  one  such  for  each  muscular  fibre  ;  wlien,  on  the 
other  hand,  we  meet  with  the  terminations  I  have  described,  we  generally 
find  many  nerves  ending  on  the  same  muscular  fibre,  and  in  the  snake  there 
may  be  as  many  as  six  or  seven." 

A  more  detailed  memoir  with  illustrations  will  shortly  be  published. 


Influence  of  Physical  Agents  on  the  Peripheral  Nerves. — At 
the  session  of  the  Soc.  de  Biologic,  Oct.  19  (rep.  in  Oaz.  des  Hopitaux),  M. 
Onimus  oflered  the  following  communication  : 

Mechanical  excitations  and  thermic  agents  often  give  the  same  results  as 
metallic  api^licationsin  h3'sterical  cases,  that  is  to  light  currents  of  electricity. 
This  shows  very  clearly  that  in  all  the  modifications  of  liemianfesthesia  in 
achromatopsy  and  contracture,  we  have  principally  to  do  with  molecular 
changes  in  the  peripheral  nerves. 

A  simple  shock,  or  more  exactly,  very  frequently  repeated  and  short 
vibrations  may  also  cause  the  same  modifications  of  the  peripheral  nerves  in 
cases  of  hysteria.  The  lesion  appears,  therefore,  to  be  solely  a  sort  of  benumb- 
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ing  of  the  conductibility  of  the  peripheral  nerves.  These  different  agents 
come,  so  to  speali,  to  the  assistance  of  the  nerve  to  force  it  to  vibrate.  As 
we  have  said  in  our  article  on  contracture,  there  is  for  the  nerves  as  for  the 
muscles,  an  intermediate  state  between  health  and  genuine  disease,  the  sole 
lesion  of  which  is  slowness  and  defect  of  vibratory  motility. 

In  the  sensory  nerves  we  have  even  more  characteristic  examples  of  these 
various  impressions  of  the  peripheral  nerves,  for  thus  a  shock  or  blow 
struck  on  the  forehead  causes  the  impression  of  phosphorus,  the  same  as  a 
current  of  electricity.  It  is  the  same  with  the  auditory  sense  in  which  elec- 
tric currents  produce  particular  noises,  differing  a  little  according  to  the 
nature  of  the  current,  but  which  resemble  those  due  to  other  causes. 

It  is  also  very  useful  to  compare  these  phenomena  to  those  recently 
brought  by  M.  Hiru  to  the  attention  of  the  Academic  des  Sciences.  A  bar 
of  iron  may  be  heated  instantaneously  more  than  30'  by  the  stroke  of  a 
hammer,  and,  at  the  expiration  of  a  second,  the  former  temperature  reap- 
pears. It  is  not,  it  is  true,  a  real  increase  of  temperature,  but  an  absolutely 
subjective  phenomenon.  The  sonorous  vibrations  have,  by  their  rapidity, 
shocked  the  cutaneous  nerves  so  as  to  create  an  impression  of  heat. 

These  facts  demonstrate  that  in  all  cases  vibrations  arising  from  different 
sources  of  motion,  applied  to  the  peripheral  nerves,  give  rise  to  the  same 
sensations;  and  in  a  subjective  way  all  the  excitants,  electric  currents,  and 
especialljf  those  of  tension,  the  vibrations  of  a  musical  instrument,  of  thermic 
agents  may,  when  the  nervous  system  is  in  a  normal  condition,  produce 
analogous  phenomena. 

The  following  are  the  titles  of  a  few  of  the  recent  papers  on  the  Anatomy 
and  Physiology  of  the  Nervous  System,  of  which  we  have  not  yet  given 
abstracts  in  the  Journal  : 

Carpenter,  The  Effects  of  Attention  on  the  Bodily  Organs,  Brit.  Med. 
Jour.,  Dec.  14,  1878. — Hurd,  The  Physiology  of  Sleep,  Boston  Med.  and 
Surg.  Journal,  Dec.  36. — Charcot  and  Pitres,  New  Contribution  to  the 
Study  of  Motor  Localizations  in  the  Cortex  of  the  Cerebral  Hemispheres, 
Revue  Mensuelle,  Nov. —  Tarchanofp,  On  the  Psychomotor  Centres  in 
New-born  Animals  and  their  Development  under  Different  Conditions,  Ibid. 
— EuLENBURG  &  GrUTTMAN,  Physiology  aud  Pathology  of  the  Sympathetic 
System  of  Nerves.  Trans!,  by  A.  Napier,  M.  D.,  Part  II.,  Jour,  of  Mental 
Sci.,  Oct. — BucKE,  The  Moral  Nature  and  the  Great  Sympathetic,  A7n. 
Jmir.  of  Insanity,  Oct. 
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&.— PATHOLOGY  OF  THE  NERVOUS  SYSTEM  AND 
MIND  AND  PATHOLOGICAL  ANATOMY. 


Systemic  Disorders  of  the  Spinal  Cord.  Flechsig,  Archiv  der 
Heilkunde,  XVIII. ,  288,  243,  1877;  and  XIX.,  53,  1878.  (Abstr.  ■'in  Revue 
des  Sciences  Medieales.) 

In  the  anatomical  part  of  his  meraoir,  Flechsig  endeavors  to  give  preciselj'^ 
the  track  of  the  pyramidal  fibres,  considered  as  forming  a  separate  system 
as  regards  their  functions,  their  origin,  and  their  terminations.  This  chap- 
ter reproduces  in  part  the  results  published  by  him  in  his  work  on  the  system- 
atic description  of  the  white  substance  of  the  nerve  centres.  Neverthe- 
less, in  carrying  out  his  embryogenic  researches,  the  author  has  modified  his 
views  regarding  the  higher  origin  of  the  pyramidal  fibres.  Formerly,  he 
considered  these  fibres  as  terminating  above  in  the  central  ganglia  of  the 
hemispheres,  especially  the  lenticular  nucleus. 

At  present  Flechsig  is  convinced  that  the  pyramidal  fibres,  which  are  the 
first  to  be  provided  with  a  medullary  sheath  in  the  embryo,  do  not  have 
any  connection  with  the  central  ganglia,  but  pass  directly  to  the  grey  mat- 
ter of  the  convolutions.  If  we  follow  their  course  from  below  upwards, 
we  observe  that  at  their  exit  from  the  pons,  the  pyramidal  fibres  pass  in  the 
third  quarter  of  the  lower  portion  of  the  peduncle  (in  going  from  without 
inwards).  In  the  internal  capsule,  externally,  they  pass  directly  by  the 
lenticular  nucleus;  internally  they  respond  to  the  median  portion  of  the 
optic  thalamus,  and  more  above  to  the  nucleus  caudatus,  from  which  they 
are  separated  by  a  bundle  of  fibres  going  for  the  optic  thalamus  to  the 
radiant  crown.  They  penetrate  into  the  centrum  ovale  at  the  level  of  the 
third  posterior  fourth  of  the  nucleus  caudatus,  above  the  superior  border  of 
the  lenticular  nucleus.  From  this  point  they  intermingle  with  foreign  fibres 
in  such  a  manner  that  their  course  cannot  be  followed  far.  It  is,  therefore, 
impossible  to  state  precisely  the  parts  of  the  grey  cortex  in  which  these 
fibres  terminate. 

The  only  thing  that  is  certain  is,  that  after  their  entry  into  the  centrum 
ovale,  these  fibres  spread  out  but  very  little,  and  that  they  preserve  in  great 
measure  the  direction  that  they  took  in  the  internal  capsule  ;  whence 
it  may  be  presumed  that  they  pass  to  the  grey  matter  of  the  central  con- 
volutions and  the  frontal  convolutions  adjoining  them. 

The  description  of  the  intra-bulbar  and  intra-spinal  track  of  these  pyra- 
midal fibres  is  only  a  repetition  of  that  given  by  Flechsig  in  the  work  above 
cited.    (See  this  journal  for  1877,  p.  360.) 


PatJiological  Anatomy. — In  the  second  part  of  his  memoir,  Flechsig 
engages  in  the  demonstration  that  the  secondary  degenerations  of  the  cord, 
consecutive  to  brain  lesions,  have  their  location  in  the  pyramidal  tracts,  and 
that  according  to  all  appearances  only  the  pyramidal  fibres  are  involved  to 
the  exclusion  of  the  foreign  fibres  intermingled  with  them. 
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The  anatomico-pathological  researches  of  Tuerck,  Vulpian,  and  Charcot 
show  that  lesions  of  the  grey  cortex  are  not  followed  by  secondary  degenera- 
tions, unless  they  are  situated  in  the  grey  matter  of  the  central  or  the 
neighboring  convolutions.  The  observations  of  Tuerck  and  Charcot  show 
that  the  secondary  degenerations  of  the  pyramidal  fibres  are  consecutive  to 
lesions  of  the  grey  matter  of  the  motor  zone  and  the  subjacent  white  sub- 
stance. Moreover,  the  recent  researches  of  Westphal  have  demonstrated 
that  very  superficial  lesions  of  the  grey  substance,  such  as  are  found  in  pro- 
gressive general  paralysis,  rather  frequently  give  rise  to  secondary  degenera- 
tions of  the  pyramidal  bundles. 

As  to  lesions  involving  the  grey  matter  of  the  central  ganglia  of  the  hemi- 
spheres, the  observations  of  Charcot  have  as  yet  not  supplied  the  direct 
proofs  that  they  can  exist  without  giving  rise  to  secondary  degenerations. 
On  the  contrary,  however,  Tuerck  has  published  the  account  of  a  case  in 
which  ?i  foyer  the  size  of  a  hazelnut  existed  in  the  caudate  nucleus  without 
any  degeneration  of  the  pyramidal  fibres.  In  two  other  cases  of  Flechsig's, 
the  external  zone  of  the  lenticular  nucleus  was  destroyed  and  the  pj'ramidal 
fibres  were  also  intact.  On  his  part  Tuerck  has  reported  two  cases  in  which 
the  upper  portion  of  the  optic  thalamus  was  altered  without  secondary 
pyramidal  fibre  degenerations. 

But  we  still  lack  direct  proofs  showing  that  lesions  of  the  first  and  second 
members  of  the  lenticular  nucleus,  the  tails  of  the  caudate  nucleus  and  the 
lower  posterior  portion  of  the  optic  thalamus  are  incapable  of  producing 
this  secondary  degeneration. 

Lesions  of  the  internal  capsule  are  those  that  most  frequently  give  rise  to 
secondary  degenerations  of  the  pyramids.  Flechsig,  however,  considers  as 
erroneous  the  opinion  of  Charcot  that  only  those  lesions  that  involve  the 
two  anterior  thirds  of  the  capsule  can  produce  them.  Thus  in  the  two  cases 
of  Tuerck,  mentioned  above,  the  secondary  degeneration  involved  the  third 
posterior  fourth  of  the  internal  capsule,  and  it  is  just  at  this  horizon,  accord- 
ing to  Flechsig,  that  the  pyramidal  fibres  coming  from  the  cortex  traverse 
the  capsule.  Moreover,  in  five  observations  of  secondary  degenerations  of 
the  pyramids  that  Flechsig  himself  reported,  it  was  just  this  part  that  w\'is 
involved. 

In  the  cerebral  peduncle  the  study  of  secondary  degenerations  is  more 
complicated. 

The  study  of  the  cerebrum  of  newly  born  individuals  shows  that  the  fibres 
extending  from  the  peduncle  to  the  internal  capsule  preserve  their  original 
relations  in  the  latter.  The  fibres  which  are  the  most  internal  in  the  pedun- 
cle are  the  most  anterior  in  the  capsule,  and  vice  versa. 

Thus  are  explained  the  facts  observed  by  Charcot  and  Vulpian :  in  case  of 
lesion  in  the  internal  capsule,  the  more  anterior  it  is  in  this  tract,  the  nearer 
the  secondary  degeneration  in  tlie  peduncle  is  to  its  internal  border. 

In  the  medulla  and  cord  the  degeneration  always  invades  the  pyramidal 
fibres  as  they  have  been  described  by  Flechsig.  The  extent  of  the  degene- 
ration (as  regards  the  number  of  fibres  involved)  depends  on  the  dimension 
and  locality  of  the  priUiary  lesion. 

Indeed,  at  the  horizon  of  the  internal  capsule,  the  section  of  the  pyramidal 
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bundle  presents  a  surface  fifty  times  smaller  than  that  of  the  cortical  motor 
zone  in  which  these  fibres  terminate.  A  lesion  of  the  same  extent  would 
therefore  entrain  the  degeneration  of  a  greater  number  of  fibres,  when  it  in- 
volves the  third  posterior  fourth  of  the  internal  capsule,  than  when  it  occu- 
pies the  motor  zone  of  the  convolutions. 

The  distance  from  the  side  of  the  cord  the  degeneration  extends  in  the 
anterior  and  lateral  columns,  and  its  extent  in  length  present  as  many  varia- 
tions as  does  the  distribution  of  the  different  bundles  of  the  pyramidal  fibres 
in  this  portion  of  their  course. 

When  the  degeneration  occupies  two  homologous  columns  of  the  cord  at 
the  .same  time,  it  may  be  consecutive  to  a  bilateral  lesion  of  the  hemispheres, 
or  to  a  lesion  involving  the  cord  itself. 

Secondary  degenerations  of  the  pyramidal  fibres  appear  to  have  no  reac- 
tion on  the  grey  nuclei  of  the  medulla  and  on  the  grey  matter  of  the  anterior 
horns. 

From  all  this,  Flechsig  concludes  that  the  secondary  degeneration  of  the 
pyramids  constitute  rather  a  lesion  of  an  elementary  system  of  fibres. 

In  a  last  article,  he  defends  his  method  of  investigation,  based  on  embryo- 
genie  researches  and  the  anatomical  results  obtained  with  its  use,  against 
the  attacks  upon  it  by  Mayser.  To  the  results  of  Flechsig  Mayser  had  op- 
posed, in  a  recent  article  {Arch.  f.  Psychintrie,  VII.)  the  results  obtained  by 
him  m  experiments  of  vivisections  of  new-born  animals. 


Primary  Degenerations  of  the  Pyramidal  Bundles. — In  a  third 
article  Flechsig  undertakes  to  study  the  localization  and  the  precise  nature 
of  the  lesions  met  with  in  the  spinal  disorder  described  by  Professor  Char- 
cot under  the  name  of  amyotrophic  lateral  sclerosis. 

I.  The  lesions  of  amyotrophic  sclerosis  are  essentially  a  primary  and 
symmetrical  lateral  sclerosis  of  the  white  lateral  columns,  a  destructive 
atrophy  of  a  great  number  of  multipolar  cells  in  the  anterior  horns,  and  a 
degeneration  of  a  considerable  number  of  the  motor  fibres  of  the  anterior 
roots.  But  Flechsig  endeavors  solely  to  show  that  these  difi'erent  elements 
thus  involved  belong  all  to  one  system,  which  represents  the  most  direct 
route  of  transmission  connecting  the  cortical  motcu-  centres  with  the  peri- 
pheral muscles. 

a.  Thus  the  lesions  involving  the  white  substance  of  the  cord  will  not  be 
limited  to  the  lateral  columns  taken  in  their  ensemble,  as  Charcot  would  have 
it.  According  to  Flechsig,  of  all  the  cases  of  amyotrophic  lateral  sclerosis 
collected  b}'  M.  Charcot,  only  six  can  be  utilized  in  solving  this  question  of 
localization. 

But,  in  analyzing  these  six  observations,  the  German  author  comes  to  the 
conclusion  that  the  lesion  of  the  white  substance  always  reaches  its  greatest 
intensity  at  the  horizon  of  the  pyramidal  bundles,  as  he  understands  them. 
(See  above.)  In  the  majority  of  cases  one  part  (the  smallest)  of  the  pyra- 
midal bundles  passes  along  the  anterior  columns,  while  the  other  forms  the 
posterior  segment  of  the  lateral  columns.  These  are  the  place  of  election  of 
the  lesion  in  amyotrophic  lateral  sclerosis,  only  because  they  usually  contain 
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the  greater  part  of  the  pyramidal  fibres.  But  the  anterior  columns  are  like- 
wise involved  in  the  majority  of  cases.  If  they  are  not  always  involved  this 
is  owing  to  the  distribution  of  the  pyramidal  fibres  in  the  cord.  It  may 
happen,  indeed,  that  all  the  pyramidal  fibres  decussate  in  the  medulla  and 
pass  down  in  the  lateral  column  of  the  opposite  side  ;  in  this  case  they  are 
lacking  in  the  anterior  columns. 

It  is  none  the  less  true  that,  in  amyotrophic  sclerosis,  the  lesion  rather 
frequently  involves  that  part  of  the  lateral  columns  that  is  not  composed  of 
the  pyramidal  fibres.  In  one  case  even  the  posterior  columns  (more  espe- 
cially the  columns  of  Goll)  were  invaded. 

Supporting  himself  on  the  preceding  facts,  Flechsig  criticizes  the  name 
primary  symmetrical  lateral  sclerosis.  This  name  has  the  great  inconve- 
nience of  losing  sight  of  the  fact  that  the  only  system  constantly  invaded  is 
the  system  of  the  pyramidal  fibres,  which  is  habitually  distributed  in  the 
anterior  and  lateral  columns;  and  on  the  other  hand  the  lesion,  in  lateral 
amyotrophic  sclerosis,  is  not  truly  symmetrical  except  when  the  distribution 
of  the  pyramidal  fibres  in  the  cord  is  itself  symmetrical,  which  is  not  always 
the  case.  Finally,  he  does  not  admit  as  yet  demonstrated,  that  the  lesion 
has  always  the  white  substance  as  its  starting-point. 

On  these  different  accounts,  he  proposes  to  substitute  for  the  tenu  adopted 
by  M.  Charcot,  the  name  primary  fascicular  sclerosis  of  the  pyramidal  bun- 
dles. We  must,  moreover,  distinguish  a  simple  and  a  complicated  form, 
according  as  the  anatomical  lesion  remains  limited  to  the  pyramidal  bundles, 
or  invades  those  adjoining. 

b.  The  lesions  of  the  grey  substance  consist  in  an  atrophy  with  complete 
degeneration  of  the  multipolar  cells  which  we  find  in  the  anterior  horns; 
that  is  to  say,  of  the  nervous  elements  that  are  in  direct  communication  with 
the  pj-ramidal  fibres  of  the  anterior  lateral  columns.  Moreover,  the  nervous 
elements  which  in  the  medulla  are,  in  a  fashion,  the  homologues  of  the 
great  motor  cells  of  the  anterior  horns,  seem  to  be  the  only  ones  there  in- 
volved in  cases  of  amyotrophic  lateral  sclerosis. 

c.  In  the  typical  cases  of  amyotrophic  lateral  sclerosis,  the  lesion  spares  the 
posterior  roots,  and  only  invades  tho.se  fibres  of  the  anterior  roots  whose  axis 
cylinders  are  merely  the  prolongations  of  the  ganglion  cells  of  the  anterior 
horns.  It  consists  in  a  degeneration  of  the  nervous  elements,  the  interstitial 
tissue  remaining  intact.  Moreover,  at  different  horizons  the  number  of  al- 
tered fibres  appears  to  be  in  lelation  with  the  corresponding  number  of 
degenerated  multipolar  cells. 

In  fine,  Flechsig  comes  to  the  conclusion  that  in  a  certain  proportion  of 
cases  of  amyotrophic  lateral  sclerosis,  the  lesion  involves,  sometimes  exclu- 
sivelj',  sometimes  in  a  predominant  way,  a  collection  of  nervous  elements 
which  maintain  very  intimate  functional  relations.  These  elements  (pj'ra- 
midal  fibres,  multipolar  cells  of  the  anterior  horns,  motor  fibres  of  the  ante- 
rior roots)  constitute  what  Flechsig  calls  the  direct  cortico-muscular  system, 
that  is,  the  most  direct  route  of  transmission  from  the  grey  cortex  of  the 
convolutions  to  the  motor  cells  of  the  anterior  horns  whence  originate  the 
motor  fibres  destined  to  the  striated  muscles.  In  fact,  as  has  been  said  be- 
fore in  the  analysis  of  the  anatomical  part  of  Flechsig's  memoir,  the  pyra- 
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midal  fibres,  according  to  the  author,  extend  directly  from  the  peduncles  to 
the  cortex,  without  touching  the  central  ganglia  of  the  hemispheres. 

II.  In  a  special  chapter  the  author  discusses  lengthily  the  histological  char- 
acter of  the  lesion  of  the  white  substance  of  the  cord  in  amyotrophic  sclero- 
sis. He  is  disposed  to  admit  that  it  is  rather  a  primary  degeneration  of 
the  nerve  fibres,  and  not  a  primary  hyperplasia  of  the  interstitial  connective 
tissue  with  secondarilj'  atrophy  of  the  compressed  nerve  elements.  But  in 
fact,  direct  proofs  derived  from  microscopic  examination  are  lacking,  and 
Leyden  claims  that,  in  a  proportion  of  cases  of  amyotrophic  sclerosis,  the 
lesion  primarily  affects  the  neuroglia,  and  that  the  atrophy  of  the  nerve  ele- 
ments is  only  a  secondary  alteration. 

In  reality,  according  to  Flechsig,  the  differences  noticed  by  Leyden  in 
various  cases  of  amyotrophic  sclerosis,  are  not  more  marked  than  those 
which  are  found  in  the  comparison  of  a  number  of  cases  of  secondary  degen- 
eration, some  recent  and  others  of  older  date. 

Moreover,  the  systematic  distribution  of  the  lesion  in  the  majority  of 
cases  of  amyotrophic  sclerosis,  is  a  sufficient  reason  for  holding  that  the 
primary  trouble  is  in  the  nerve  elements.  Indeed,  the  different  systems  of 
fibres  which  by  their  union  form  columns  of  the  cord,  are  nourished  by  a 
single  vascular  net-work,  and  the  connective  tissue  which  serves  as  a  sup- 
port to  both  vessels  and  nerve  fibres,  is  alike  in  all.  We  do  not  see,  there- 
fore, says  he,  why  a  lesion  having  its  point  of  departure  in  the  interstitial 
connective  tissue  and  limited  to  a  small  portion  of  the  transverse  section  of 
the  cord,  should  propagate  itself  through  the  whole  length  of  the  spinal  axis 
without  involving  the  whole  of  its  white  substance. 

In  closing,  the  author  announces  that  in  a  later  communication  he  pro- 
poses to  define  the  precise  role  that  the  direct  cortico-muscular  transmission 
system  plays  in  the  amyotrophic  lateral  sclerosis  of  Charcot. 


Partial  Nekve- Section. — \n  i\xQ  Archiv  f.  Anat.  und  Phys.  (1878,  III. 
and  IV.,  p.  218),  Dr.  I.  Steiner  describes  a  method  of  splitting  the  vagus 
longitudinally  (in  rabbits).  The  best  spot  for  the  operation  is  the  part  im- 
mediately below  the  ganglion  of  the  vagus,  where  the  nerve  is  flattened. 
On  testing  the  artificially  separated  bundles,  it  was  found  that  the  exter- 
nal bundle  comprised  onl}'  the  sensory  fibres,  while  the  internal  half  con- 
sisted of  the  motor  filaments  innervating  the  heart,  larynx  and  esophagus. 


Degeneration  of  Se  bed  Nerves. — After  a  methodic  study  of  the 
degeneration  of  the  peripheral  stump  of  the  divided  sciatic  nerve  (Guinea-pig) 
Guiseppe  Colasanti  [ArcMv  f.  Anat.  und  Phys.,  1878,  III.  and  IV.,  p.  206) 
claims  that  we  must  distinguish  between  the  degeneration  proper,  which  is 
not  observable  until  after  the  lapse  of  72  hours,  and  the  traumatic  change 
found  in  the  peripheral  stump,  extending  as  far  as  the  first  annular  con- 
striction. 

I'his  change,  quite  marked  within  24  hours  after  the  division,  consists  in 
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the  optic  disappearance  of  axis  cj^linder  and  medullary  sheath.  The  inte- 
rior of  the  neurilemma  is  tilled  with  a  homogeneous,  strongly  refracting  mass, 
without  apparent  structure. 

Colasanti's  description  of  the  degenerative  i^rocess  refers  mainly  to  the 
behavior  of  the  lately  described  medullary  segments.  About  the  fourth  day 
these  segments  increase  in  width  and  become  less  refractive,  until  they  have 
the  appearance  of  parafSne.  Hereupon  the  segments,  formerly  joined  like 
cones,  fitting  into  corresponding  depressions,  begin  to  separate,  until  the 
nerve  seems  to  consist  of  a  series  of  elongated  drops.  This  finishes  the  first 
stage,  ending  about  the  sixth  day. 

As  a  second  stage  in  the  degeneration  process,  C.  describes  the  occurrence 
of  folds  and  prominences  on  the  surface  of  these  drops,  leading  to  further 
segmentation.  After  the  end  of  ten  days  the  contents  of  the  nerve  consist 
of  a  detritus  of  finely  granular  substance,  in  which  minute  drops  of  fatty 
lustre,  free  nuclei  and  leucocytes  are  suspended. 


Ophthalmic  Migraine. — The  ocular  phenomena  of  migraine  are  suffi- 
ciently prominent  to  be  noticed  by  eveiy  one,  but  they  have  usually  been 
looked  on  only  as  complications.  We  find  in  the  Gaz.  des  Hopitaux,  Oct.  5, 
an  article  on  ophthalmic  migraine  as  recognized  by  M.  Galezowski.  Many 
observations  led  this  author  to  the  conviction  that  many  apparently  very 
serious  ocular  troubles  were  purely  of  a  nervous  nature,  and  that  they  might 
alone  constitute  a  true  migrainous  attack.  Such,  for  example,  was  an  at- 
tack of  amblyopia,  apparently  indicating  serious  trouble,  appearing  all  at 
once,  after  a  violent  nervous  commotion,  in  a  woman  subject  to  frequent 
such  headaches,  and  which  disappeared  altogether  in  the  course  of  a  few- 
days.  In  another  case  a  young  man  who  was  subject  to  very  frequent  and 
severe  migrainous  attacks,  but  who  passed  once  several  months  without  one, 
during  which  period  he  had,  four  .to  six  times  a  week,  amblyopic  visual  dis- 
orders, lasting  twenty  or  thirty  minutes  each  time.  Such  instances  as  these 
seem  to  indicate  that  the  ordinary  sj'mptoms  of  migraine  may  be  at 
times  replaced  by  ocular  disorders,  purely  neurotic  in  their  nature,  but 
closely  simulating  serious  structural  disease.  This  brings  up  another  point: 
if  this  be  the  case,  the  diagnosis  of  ocular  troubles  may  be  embarrassed  by 
the  fact  on  the  one  hand,  and  on  the  other,  there  may  be  already  existent 
organic  disease  of  the  eye  to  complicate  the  diagnosis  of  the  neurosis.  M. 
Galezowski  has  canvassed  a  vast  number  of  observations  in  his  experience, 
and  has  endeavored  to  establish  the  diagnosis  of  these  special  neuroses  of  the 
eye.  He  concludes  that  there  is  a  special  form  of  migraine,  which  he  calls 
migraine  of  the  eye,  or  ophthalmic  migraine. 

He  recognizes  four  varieties  of  this  atfection:  i^eriodic  hemiopia,  scintil- 
lant  scotoma,  migrainous  amaurosis,  and  photophobia.  Of  seventy-six 
cases  collected  forty-one  were  females  and  thirty-five  males.  It  appears 
most  frequently  in  those  who  have  long  been  liable  to  the  ordinary  form  of 
migraine,  and  especially  in  nervous  hysterical  women.  Sometimes  the  oph- 
thalmic symptoms  are  preceded  by  a  violent  headache,  but,  more  frequently, 
they  come  on  all  at  once  without  premonitions,  and  are  then  often  but  not 
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always  followed  bj'  pain  in  the  head,  nausea,  and  other  usual  characters  of 
migraine.  The  visual  disorder  is  characterized  by  dimness  of  vision,  speedily 
followed  either  by  a  central  scotoma,  or  by  hemiopia.  In  the  cases  where 
the  ordinary  symptoms  of  migraine  make  their  appearance,  as  they  do  fre- 
quently, they  appear  only  after  the  cessation  of  the  visual  disorders.  In 
some  cases  the  usual  form  is  complicated  with  sudden  blindness,  accompa- 
nied or  not,  with  scintillations,  etc. 

According  to  M.  Galezowski  this  ophthalmic  migraine  is  a  neurosis  of  one 
of  the  portions  of  the  fifth  nei^ve  which  supplies  the  vaso-motor  filaments 
either  to  the  central  organs  of  vision,  such  as  the  tubercula  quadrigemina,  the 
geniculate  bodies,  and  the  chiasm,  or  to  the  peripheral  parts,  such  as  the  optic 
nerves  and  retina.  The  irritation  of  these  vaso-motor  fibres,  like  that  of  the 
other  branches  of  the  fifth  pair,  will  ordinarily  produce  pain.  It  may  react 
only  in  the  visual  centres,  producing  hemiopia,  or  there  may  be  a  scintillant 
scotoma,  with  jagged  lightning-like  appearances,  or  the  resemblance  of  a 
fortification-like  polygon,  due  to  irritation  of  the  vaso-motor  fibres  of  the 
retina.  The  photophobia  and  suffusion  are  readily  explained  by  supposing 
a  propagation  of  the  irritation  to  the  lachrymal  gland  and  the  ciliary  nerves. 

The  treatment  recommended  by  M.  Galezowski  for  this  form  of  migraine 
is  the  same  as  for  the  other  forms,  especially  by  acting  on  thd  digestive 
canal  for  a  long  period.  By  means  of  light  saline  purgatives  he  has  been  able 
to  relieve  both  the  head  and  eye  sj^mptoms.  Bromide  of  camphor  and  bro- 
mohydrate  of  quinine  seem  to  have  a  very  good  influence  in  these  ocular 
crises. 


Cerebellar  Diseases. — H.  Nothnagel,  Berliner  klin.  Wochenschr.,  No. 
15,  1878  {a.hiitr.  m  Centralblatt  f.  d.  med.  Wissensch.). 

Diseases  of  the  cerebellum  often  run  their  course  latent,  without  regard  to 
the  kind  of  disorder  or  the  size  of  the  lesion.  But  this  can  only  occur  when 
the  disease  is  located  in  one  hemisphere,  since  the  suppression  of  the  func- 
tion of  a  single  hemisphere  of  the  cerebellum  has  no  constant  recognizable 
symptoms  {Cbl.,  1876,  p.  387);  and  therefore  local  lesions  aflectiug  only  one- 
half  cannot  be  diagnosticated.  It  is  probable  that  these  structures  have  some 
connection  with  psychic  processes,  but  we  need  further  observations  before 
we  can  say  certainly  in  regard  to  this  point, 

In  many  cases  of  cerebellar  disease  we  meet  with  disorders  of  co-ordina- 
tion, but  this  is  only  the  case  when  it  affects  directly  or  indirectly,  the  ver- 
mis, the  middle  lobe  of  the  cerebellum.  As  soon  as  disease  of  the  cerebellum, 
or,  especially,  morbid  processes  developing  in  the  posterior  fossa  of  the  cra- 
nium, begin  to  exercise  pressure  on  the  vermis,  will  the  symptoms  of  cere- 
bellar ataxia  make  their  apj^earance,  and  they  will  be  lacking  when  this  is 
not  the  case.  Why,  in  tliese  cases,  the  upper  extremities  usually  are  unin- 
volved,  is  not  yet  clear. 

We  await  a  fuller  exposition  of  the  above  mentioned  points,  and  an  ex- 
haustive description  of  the  cerebellar  disorders  of  co-ordination,  with  the 
points  of  distinction  between  these  and  similar  spinal  symptoms,  in  a  forth- 
coming memoir  by  the  author. 
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Dipsomania. — At  the  annual  meeting  of  the  Border  Counties  Branch  of 
the  British  Medical  Association,  July  26th,  1878  (reported  in  Brit.  Med, 
Journal^  Nov.  16),  the  President,  Dr.  Gilchrist,  read  a  paper  on  the  following 
subject:  Dipsomania:  its Xature,  Treatment,  and  Results.  The  conclusions 
arrived  at  were  the  following :  1 .  Dipsomania  is  a  true  neurotic  disease.  2.  Tn 
a  very  large  proportion  of  cases,  if  not  in  all,  it  is  hereditary.  3.  In  a  large 
number  of  cases,  it  is  traceable  to  drinking  habits  in  one  or  both  parents,  or 
connected  with  them  in  more  remote  relationships.  4.  Its  neurotic  charac- 
ter is  indicated — «,  By  its  tendency  to  periodicity  ;  h.  By  its  incurability;  c, 
By  the  loss  of  self-control  ever  a  dominant  propensity  in  those  subject  to 
it;  d.  By  the  intellectual,  and  especiall}-  moral,  peculiarities  of  its  victims. 
In  the  above  characteristics  are  seen  its  intimate  relationship  to,  if  not  iden- 
tity with,  ordinary  insanity,  o.  In  its  treatment  there  are  to  be  recognized 
two  essentially  distinct  conditions:  the  neurotic  peculiarity,  which  is  per- 
manent and  irremediable,  and  the  direct  results  from  the  poisoning  of  alco- 
hol, which  are  temporary  and  remediable.  6.  If  the  term  "  recovery"  is  to 
apply  to  the  latter  conditions  only,  90  to  100  per  cent,  are  curable.  If  it  is 
to  Include  the  former  also,  5  per  cent,  will  be  found  a  liberal  allowance; 
that  is,  not  moi-e  than  five  per  cent,  of  the  patients  will  be  so  far  modified 
by  any  treatment  as  to  enable  them  to  resist,  during  the  remainder  of  life, 
the  propensity  to  drinking.  Dipsomania,  like  other  forms  of  insanity 
(neurotic  diseases,  if  preferred),  is  a  sad  inheritance  from  the  sins  of  our 
fathers.  It  is  very  rarely  the  result  merely  of  vicious  habits  in  the  indivi- 
dual subject  to  it.  If  it  is  to  be  dealt  with  effectually,  we  must  extend  the 
horizon  of  our  views  beyond  individual  cases,  or  even  the  present  genera- 
tion.    Prevention  versus  cure  is  the  true,  if  not  the  only  treatment. 


Dislocation  op  the  Atlas. — Drs.  Uhde,  Hagemann  and  Boettger  des- 
cribe in  the  ArcMv  f.  klin.  Chirurgie,  vol.  XXII.,  a  case  of  bilateral  wrench 
of  the  lower  articular  surfaces  of  the  atlas,  by  which  the  right  surface  was 
displaced  forward,  the  left  backward,  from  corresponding  articular  surfaces 
of  the  axis.  The  injury  produced  some  remarkable  disturbances  of  innerva- 
tion. Tlie  left  half  of  the  tongue  was  paralyzed  and  convex  outwards, 
while  the  right  half  was  contracted  and  concave.  The  left  half  of  the  soft 
palate  and  the  left  glosso-palatine  arch  were  also  paralyzed,  the  uvula  was 
drawn  to  the  right.  The  anterior  third  of  the  tongue  on  both  sides  and  the 
second  and  third  thirds  on  the  left,  possessed  ordinary  and  gustatory  sen- 
sation ;  in  the  posterior  two-thirds  on  the  right,  no  sign  of  sensation  or  taste 
could  be  detected.  The  authors  attribute  these  phenomena  to  paralysis  of 
the  right  glosso-pharyngeal  nerve  and  of  the  left  hypoglossal  nerve  and  the 
pharyngeal  plexus.  By  artificially  producing  the  injury,  they  show  that 
the  glosso-pharyngeal  nerve,  immediately  after  its  exit  from  the  jugular  fora- 
men, must  have  been  violently  stretched  over  the  portion  of  the  atlas  which 
was  thrown  forward;  that  in  this  luxation,  the  roots  of  the  hypoglossal 
nerve  inside  the  vertebral  canal  appeared  as  a  pair  of  tightly  stretched  cords, 
instead  of  lying,  as  in  the  normal  condition,  loose  against  the  dura  mater. 
In  the  same  way  and  at  the  same  part,  the  accessory  nerve  suffers  stretching, 
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leading  to  the  paralysis  of  the  left  palate;  this  can  be  explained  in  no  other 
way  than  by  assuming  an  injury,  through  this  overstretching,  of  the  pharyn- 
geal plexus,  which  aids  in  forming  the  anterior  branch  of  the  accessory 
nerve.  The  vertebral  canal  was  not  so  much  narrowed  as  to  produce  com- 
pression of  the  medulla  oblongata,  and  the  vertebial  artery  was  not  injured. 
The  disturbances  of  the  gustatory  function  of  the  tongue  indicate  that  the 
glosso-pharyngeal  nerve  sujjplies  exclusively  only  the  two  posterior  thirds 
of  the  tongue,  and  that  the  anterior  third  and  palate  are  supplied  from  por- 
tions of  the  third  division  of  the  fifth  nerve.  The  dislocation  could  not  be 
reduced;  but  the  patient  gradually  regained  some  power  of  moving  the 
head.  There  was  also  some  improvement  in  the  functions  of  the  tongue 
and  palate. — Brit.  Med.  Journal,  Sept.  7,  1878. 


Hallucinations. — Strieker,  Wiener  vied.  Blaetter,  1878,  No.  4-0  (abstr.  in 
Centralbl.  f.  d.  Med^  Wtssensch.). — As  regards  the  question  of  the  production 
of  hallucinations,  the  author  tliiuks  we  can  only  consider  whether  the  nerv- 
ous apparatus  for  the  conceptions  can  act  alone,  or  whether  the  peripheral 
nervous  apparatus  is  not  also  requisite.  Adult  inmates  of  an  institution  for 
the  blind  state  that  the  conceptions  of  colors  and  forms  occur  in  dreams  for 
a  period  of  ten  to  twenty  years  after  the  onset  of  total  blindness;  then  audi- 
tory and  tactual  conceptions  gradually  predominate,  until  finally  all  sight  is 
lost  in  dreams,  though  the  recollections  of  objects  seen  in  childhood  still  per- 
sist. This  indicates  that  that  part  of  the  central  sensory  organs  that  serves 
in  the  memory  of  sensations  is  not  alone  sufficient  to  produce  hallucin- 
ations. Something  else  must  intervene  in  their  production.  He  compares 
the  hallucinations  of  sound  individuals  in  the  state  of  semi-conscious  condi- 
tion, when  the  functions  of  the  brain  are  in  a  condition  of  lessened  irritabil- 
ity and  those  of  insane  persons  which  also  accompany  a  depressed  condition 
of  consciousness.  The  peripheral  nerves,  he  thinks,  are  needful  for  their 
production  ;  in  actual  perceptions  their  centres  are  put  into  action  through 
their  agency  by  external  irritations,  but  in  hallucinations  it  is  an  internal 
excitation  from  the  centres  that  excites  the  peripheral  sense  apparatus. 


Vertigo  Due  to  Uhethral  Stricture. — In  Nos.  44  and  45  of  the 
DeutscTie  med.  Wochenschrift  (1878),  Dr.  Erlenmeyer  relates  a  case  of  vertigo 
which  could  be  traced  to  the  above  mentioned  cause. 

A  healthy  man  of  31  years,  without  any  hereditary  nen'ous  tendency, 
began  to  complain  about  six  years  ago,  of  sudden  attacks  of  stifiness  of  the 
left  arm.  They  were  of  momentary  duration,  but  soon  became  more  fre- 
quent and  involved  also  the  left  leg  and  right  arm.  After  a  time  the  attacks 
were  accompanied  by  sudden  vertigo,  without  loss  of  consciousness.  A 
feeling  of  pressure  in  the  forehead  now  became  a  constant  complaint.  The 
patient  suffered  from  urethral  stricture,  rendering  micturition  quite  difficult 
and  every  attempt  at  micturition  was  accompanied  by  dizziness,  without  motor 
troubles.  Examination  showed  catarrh  of  stomach  and  bladder,  and  increased 
patellar  reflex.     On  closing  the  eyes  he  walked  unsteady  and  complained  of 
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vertigo;  but  no  other  symptoms  of  ataxia  existed.  Treatment  with  nitrate 
of  silver  removed  the  gastric  catarrh,  but  had  no  influence  on  the  other 
troubles.  These,  however,  were  definitely  removed  by  dilatation  of  the  stricture. 
A  final  examination  revealed  only  an  increased  patellar  reflex,  slight  pains 
in  back  and  early  fatigue  on  walking.  Closure  of  the  eyes  still  induced  un- 
steady gait  and  vertigo,  which,  however,  never  occured  under  other  circum- 
stances. 


The  Pathogeny  of  General  Paralysis. — The  following  are  the  con- 
cluding paragraphs  of  a  confmunication  by  M.  Luys  on  the  pathogenic 
conditions  of  the  development  of  general  paralysis  and  of  the  sclerotic 
degenerations  of  the  nervous  system,  read  before  the  Societe  Medicale  des 
Hopitaux,  April  12,  1878,  and  published  in  Z'  Union  Medicale,  Oct.  1  and  8, 
1878  : 

En  resume,  the  interstitial  frame-work  which  serves  as  the  support  and 
trophic  agent  to  the  elements  of  the  nervous  system,  is,  in  the  living  person, 
from  birth  to  old  age,  in  a  constant  evolution,  which  manifests  itself  appre- 
ciably by  a  hardening  and  progressive  condensation  of  the  fibres. 

This  continual  work  of  production  of  new  elements  appears  to  be  at  its 
maximum  intensity  between  the  ages  of  thirty  and  fifty  years.  After  the 
latter  period  it  remains  stationary. 

■  1.  The  elementary  lesions  constituting  general  paralysis  are  only  a  morbid 
exaggeration  of  this  normal  process.  The  maximum  frequency  of  this  dis- 
ease, as  regards  its  time  of  appearance,  corresponds  with  the  epoch  when 
the  process  of  development  of  the  neuroglia  is  most  intense. 

The  influence  of  external  causes  acts  in  the  production  of  reiterated  hyper- 
aimias  and  consequent  irritation  of  the  corpuscles  of  the  neuroglia.  They 
whip  up,  so  to  speak,  the  natural  process  of  evolution,  which  thus  becomes 
their  accomplice. 

2.  Other  disorders  of  the  nervous  system  are  due  to  the  same  organogenic 
conditions.  It  is  alwaj's  the  case  that  the  neuroglia,  in  its  various  forms, 
takes  part,  more  or  less,  in  the  degenerative  process  ;  as  is  seen  in  the  scle- 
rotic lesions  of  locomotor  ataxy,  paralysis  agitans,  multiple  sclerosis,  etc. 

In  a  more  general  point  of  view  the  process  of  sclerotic  hyperplasia  that 
is  developed  in  the  intimate  structure  of  the  nervous  system,  is  only  the 
diminished  expression  of  a  series  of  other  similar  processes  that  occur  else- 
where in  the  different  viscera  of  the  organism,  under  the  form  of  sclerotic 
degeneration.  The  general  laws  of  morbid  evolution  manifest  themselves 
everywhere  in  the  same  manner;  there  is  always  the  same  insubordination 
of  the  passive  element  of  the  interstitial  fibrous  frame-work,  living  in  the 
closest  relations  with  the  special  elements  of  the  tissues  that  crowds  out  these 
latter  and  substitutes  itself  in  its  place. 


Syphilitic  Epilepsy. — The  following  are  the  conclusions  as  to  the  diag- 
nosis of  the  syphilitic  origin  of  epilepsy,  derived  from  an  analysis  of  two 
hundred  and  seventy-four  cases,  by  Dr.  Thos.  Stretch  Dowse,  Practitioner, 
Oct.,  1878: 
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"  The  age  of  the  patient  is  au  important  guide.  Should  a  man  or  woman 
be  attacked  by  epilepsy' between  thirty  and  forty  years  of  age,  without  liaving 
any  liereditary  predisposition,  or  a  previous  seizure,  then  a  syphilitic  cause 
may  be  apprehended.  And,  apart  from  this,  provided  that  between  the 
attacks  there  is  more  or  less  mental  derangement,  our  basis  for  a  diagnosis 
is  greatly  simplified,  and  it  is  even  more  so  if  there  be  a  paresis  more  or  less 
profound,  localized  or  unilateral,  but  gradually  passing  off  after  the  epilep- 
tiform seizure.  The  reflex  processes  are  rarely,  if  ever,  completely  absent. 
The  iris  may  contract  under  the  influence  of  a  strong  light ;  the  lips  close 
when  the  conjunctiva  is  tickled,  and  a  state  of  sub-consciousness  rather  than 
profound  coma  is  a  prominent  feature  from  first  to  last. 

'■  The  stages  of  the  attack  are  ill-defined,  and  merge  the  one  into  the  other. 
The  universal  tonic  spasm,  with  thotonism  rarely  presents  itself.  Pallor 
rather  than  cyanosis  is  the  facial  exponent,  and  the  duration  of  the  tit  is  pro- 
tracted sometimes  to  many  hours,  with  intervals  of  wandering,  delirium  and 
excitement.  Foaming  at  the  mouth  is  less  common  in  these  cases  than  a 
profuse  flow  of  saliva,  and  all  sorts  of  cries  are  associated  with  the  seizure  ; 
but  they  are  rarely  so  exalted  as  Romberg  expresses  it,  '  siirill  and  terrifying 
to  man  and  beast.' 

"  And  lastly  in  reference  to  albumen  in  the  urine.  I  have  given  consider- 
able attention  to  this  point,  and  I  have  failed  to  find  it  present  in  any  but  a' 
few  of  the  cases  ;  but  epileptoid  seizures,  associated  with  albuminoid  syphi- 
lis and  a  plentiful  secretion  of  phosphatic  albuminous  urine,  are  not  uncom- 
mon." 


Hay  Fever. — Dr.  Geo.  M.  Beard,  N.  Y.  Med.  Record,  Nov.  2,  insists  on 
the  neurotic  character  of  hay  fever,  and  the  non-essential  character  of  par- 
ticular symptoms.  He  says,  "Just  as  in  writer's  cramp — a  disease  I  am  now 
specially  investigating — there  are  many  cases  that  do  not  have  the  character- 
istic cramp;  just  as  there  may  be  sick  headache  without  the  usual  nausea 
and  vomiting,  just  as  we  may  have  locomotor  ataxy  without  the  ataxic  gait, 
just  as  there  may  be  hysteria  without  hysterical  convulsions,  just  so  there 
may  be  genuine  hay  fever  without  any  of  the  familiar  symptoms  of  the  nasal 
respiratory  tract. 

He  states  that  among  other  anomalous  cases  of  the  disease,  he  has  met 
with  those  in  which  the  usual  symptoms  w^ere  replaced  by  conjunctivitis, 
eczema,  spasm  of  the  oesophagus,  and  in  one  a  transient  melancholia  pre- 
ceding by  a  few  days  the  ordinary  attack,  during  which  the  patient  was 
insensible  to  the  effect  of  large  quantities  of  alcohol,  though  at  other  times 
easily  affected  by  it. 


Sclerosis  of  the  Spinal  Cord  and  the  Results  of  Myelitis. — E. 
Leyden  gives,  in  the  Chante  Annalen,  for  1878,  the  results  of  some  experi- 
ments on  the  artificial  production  of  sclerosis  of  the  spinal  cord  with  the 
view  of  determining,  as  far  as  possible,  whether  it  is  to  be  regarded  as  a 
special  form  of  chronic  myelitis,  and  what  are  its  relations  to  acute  myelitis. 
By  injecting  a  few  drops  of  Fowler's  solution  into  the  spinal  cord  of  dogs, 
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he  was  able  to  excite  violent  inflammation.  One  of  the  animals  operated 
on  survived  fourteen  months  ;  notwithstanding  total  paralysis  and  contract- 
ure of  the  liind  limbs,  its  general  health  was  good.  After  the  animal  was 
killed,  a  careful  examination  was  made.  The  spinal  cord  at  the  seat  of  ope- 
ration was  very  thin,  and  was  covered  with  a  thick  layer  of  fat ;  in  the  sub- 
stance of  the  anterior  cornua  was  a  cyst,  having  its  origin  in  the  softening  of 
the  tissue  ;  there  was  also  found  a  focus  of  rarefied  matter,  consisting  of 
loose  connective  tissue  with  dead  nerve  elements  ;  and  in  the  neighborhood 
of  the  focus  of  softening,  in  the  parts  which,  at  the  beginning  of  the  process, 
were  swollen  and  infiltrated  with  cells,  was  a  tough  sclerotic  net-work  con- 
taining only  scattered  nerve  fibres,  without  nucleated  cells,  but  with  some 
stellate  Cells  and  single  nuclei.  The  muscles  of  the  hind  leg  were  the  seat  of 
interstitial  fatty  growths;  the  muscular  fasciculi  had  almost  disappeared;  the 
motor  nerve  roots  were  atrophied  ;  the  degeneration  extended  upward  in 
the  form  of  a  narrow  strip  in  the  posterior  columns  as  far  as  the  cervical 
enlargement.  The  sclerosis  arising  from  acute  myelitic  processes  or  pro- 
duced by  experiment  on  animals,  coi'responds  to  the  sclerosis  observed  in 
the  lumian  spinal  cord,  and  appears  to  be  an  ultimate  product  of  those  in- 
flammations of  the  spinal  cord,  which,  without  essential  distinction,  lead  to 
infiltration,  and  subsequently  to  atrophy. — Brit.  Med.  Jonr.,  Nov.  9,  1878. 


Syphilitic  Neuroses. — We  copy  the  following  abstract  of  a  paper,  by 
Dr.  W.  R.  Gowers,  read  before  the  British  Medical  Association  last  August, 
for  the  Brituh  Med.  Jotirnal,  Aug.  31  : 

The  object  of  the  paper  was  to  examine  the  question  of  the  extent  to 
which  syphilis  is  a  cause  of  the  aftections  of  the  nervous  system,  distin- 
guished as  neuroses,  from  the  diseases  of  the  adneural  structure,  membranes, 
vessels,  etc.,  which  are  known  to  be  so  frequently  syphilitic.  The  conclu- 
sions were  drawn  from  personal  observation  at  the  National  Hospital  for  the 
Paralyzed  and  Epileptic,  all  cases  being  rejected  in  which  any  indication 
of  primary  "adneural"  disease  could  be  traced  or  iu  which  any  other  cause 
than  syphilis  could  be  assigned.  The  conclusions  reached  were  that  idio- 
pathic epilepsy  does  not  result  from  acquired  syphilis.  Almost  all  cases  of 
chronic  convulsion  after  syphilis  presenting  indications  of  primary  local 
brain  disease,  or  else  of  inherited  tendency  to  epilepsy.  On  the  other  hand, 
idiopathic  epilepsy  was  found  to  be  an  occasional  result  of  inherited  syphilis. 
No  case  of  the  association  of  chorea  and  syphilis,  inherited  or  acquired,  had 
been  met  with,  although  a  few  cases  are  on  record  in  medical  literature. 
Certain  forms  of  general  paralysis  certainly  followed  syphilis,  but  they  rarely 
presented  marked  optimism.  Paralysis  agitans  cannot  be  associated  with 
syphilis,  but  progressive  muscular  atrophy  seems  to  be  an  occasional  distinct- 
efl^ct,  although  in  inferring  this,  care  must  be  taken  to  avoid  mistaking  for 
it  the  results  of  pachymeningitis.  Lateral  sclerosis  of  the  cord,  it  was 
thought,  only  occurs  as  a  consequence  to  syphilis  secondarily  to  pressure 
higher  up,  but  posterior  sclerosis  (locomotor  ataxy)  is  certainly  one  of  the 
most  common  neural  effects,  many  syphilitic  cases  having  been  met  with  in 
which  there  was  no  evidence  of  pressure  or  initial  myelitis,  but  there  had 
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apparently  been  a  primary  slow  degeneration  of  tlie  posterior  columns. 
Cases  illustrating  the  several  affections  were  appended  to  the  paper.  Dr. 
Gowers  had  found  that  most  of  the  cases  considered  in  the  paper  were  not 
amenable  to  anti-syphilitic  treatment  in  the  same  degree  as  the  adneural  dis- 
eases ;  but  in  most  of  the  cases  the  diseases  had  existed  for  some  time  before 
they  came  under  observation,  and  the  importance  of  the  trial  of  early  treat- 
ment by  those  who  had  the  opportunity  was  strongly  urged.  If  it  were 
found  that  in  these  aflections,  as  in  some  of  the  late  manifestations  of  inher- 
ited syphilis,  tonic  rather  than  specific  treatment  was  needed,  it  was  proba- 
ble that  the  connection  with  syphilis  was  an  indirect  one.  Some  observa- 
tions on  the  prognosis  in  the  common  sj'philitic  diseases  of  the  nervous  sys- 
tem (of  membranes,  vessels,  and  growths)  concluded  the  paper.  It  was 
urged  that  more  caution  in  prognosis  is  necessary,  by  discrimination  of  the 
adneural  syphilitic  disease,  which  could  be  cured,  from  the  neural  effect, 
which  was  not  syphilitic  and  was  often  beyond  treatment. 


The  Menstrual  Psychoses. — The  following  is  the  abstract  of  a  paper 
by  Dr.  Krafft-Ebing  in  the  Archivf.  P.-^ychiatrie,  VIII.,  1,  65,  as  given  in  the 
Bevue  des  Sci.  Med.,  Oct.,  1878  : 

The  author  gives  his  first  pages  to  the  collection  of  certain  facts  scattered 
through  medical  literature,  and  relating  to  psychoses  occurring  periodically 
at  the  menstrual  periods.  He  adds  to  these  nineteen  observations  of  his 
own,  of  this  kind  of  insanity,  in  which  the  symptomatology,  the  march,  the 
prognosis,  and  the  efiects  of  treatment  (in  particular,  the  administration  of 
bromide  of  potassium)  are  given  in  full  detail. 

He  next  discusses  the  pathology  of  menstrual  psychoses.  All  agree  in 
admitting  that  in  females,  at  the  period  of  menstruation,  the  nervous  system 
exhibits  a  certain  greater  vulnerability  than  is  its  habit ;  hence  it  might  be 
questioned  whether  the  psychic  disorders  coming  on  at  these  periods,  are 
any  more  than  an  exaggeration  of  the  jDhenomena  of  excitation  usually  ob- 
served in  females  at  this  period  of  their  physiological  existence.  But  facts 
of  clinical  observation  show  the  intervention,  in  menstrual  psychoses,  of  a 
predisposition  of  older  date  which  renders  the  intellectual  centres  a  veritable 
locus  minoris  resistentm.  In  eleven  of  the  cases  observed  by  Krafft-Ebing, 
the  influence  of  heredity  was  very  manifest,  and  in  all  those  in  regard  to 
whose  antecedents  particulars  could  be  gained,  were  exhibited  all  the  signs 
of  a  neuropathic  constitution,  with  disorders  of  sensibility,  of  motility,  and 
of  the  vaso-motor  system. 

On  the  other  hand,  as  the  functional  disorders  of  menstruation  and  the 
lesions  of  the  genital  organs  are  not  always  very  marked,  and  may  even  be 
lacking,  it  is  evident  that  the  physiological  process  of  menstruation  is,  of 
itself,  capable  of  provoking  an  acute  psychosis  in  a  woman  whose  brain  is 
in  a  condition  of  abnormal  excitability. 

As  to  the  pathogenic  mechanism  of  these  psychoses,  they  are  evidently 
vaso-motor  neuroses,  characterized  by  periodical  congestions  of  the  cerebral 
centres.  It  remains  to  be  seen  how  the  menstrual  process  can  develop  phe- 
nomena of  fluxion  in  the  brain,  analogous  to  those  that  have  the  genital 
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organs  for  their  locality.  But  the  menstrual  fluxion,  according  to  Pflueger, 
is  only  a  reflex  process,  having  its  point  of  departure  in  the  irritation  of  the 
ovarian  nerve,  which  is  transmitted  next  to  the  central  organs  of  the  ner- 
vous system.  It  is  therefore  admissible  that,  under  pathological  conditions, 
this  ovai-ian  nerve  excitation  irradiates  over  a  greater  extent  of  the  nervous 
centres,  and  that  it  involves  vascular  territories,  that  under  normal  condi- 
tions would  not  have  been  implicated. 

Menstrual  psychoses  may  develop  themselves  at  any  epoch  of  sexual  life. 

Considered  in  point  of  view  of  their  symptomatology,  the  menstrual  psy- 
choses are  grouped  in  two  principal  clinical  classes  :  the  melancholic  and 
the  maniacal,  the  latter  being  the  most  frequent.  There  is  nothing  specific 
in  their  symptoms.  It  is  only  in  an  etiological  point  of  view  that  they  re- 
((uire  any  distinct  place  in  mental  pathology. 

In  the  interval  of  the  paroxysms  we  observe  a  prostration  with  physical 
and  mental  exhaustion,  the  duration  of  which  is  in  relation  with  the  inten- 
sity and  duration  of  the  paroxysms  themselves,  and  in  addition  the  symptoms 
of  a  neuropathic  constitution. 

As  regards  their  progress,  the  paroxysms  have  a  tendency  to  return  at  each 
menstrual  period.  But  it  is  not  uncommon  for  them  to  be  suppressed  for 
months  and  even  years,  when  the  patients'  constitutions  are  improved  and 
they  are  placed  in  good  hygienic  conditions.  Nevertheless  the  prognosis, 
like  that  of  periodical  psychoses  generally,  is  not  very  favorable. 

The  first  point  in  the  treatment  is  to  fulfill  the  causal  indications.  We 
must  treat  the  neuropathic  constitution  of  the  patients  and  seek  to  diminish 
the  impressionability  of  the  brain  centres,  by  improving  the  nutrition,  pro- 
tecting the  patients  from  excitement  and  especially  genital  excitations,  and 
treating  uterine  disorders  if  there  are  any. 

Krafi't-Ebing  has  made  a  trial  of  bromide  of  potash  in  the  treatment  of 
these  aftections,  employed  as  a  preventive,  between  the  paroxysms;  the  med- 
icine has  given  lasting  success  six  times  in  nine  cases;  in  three  others  the 
success  has  been  only  temporary.  Even  when  given  during  the  attack  the 
bromide  has  given  good  results  five  times  out  of  nine,  in  the  other  four  the 
results  were  negative.  For  the  medicine  to  act  the  daily  quantity  should 
not  be  less  than  six  grammes.  Opium,  morphine,  and  chloral  are  shown  to 
be  absolutely  inefficacious  in  the  treatment  of  menstrual  psychoses. 


The  Pathogenesis  of  Cerebral  Hemorrhage. — Eichler,  Deutsch. 
Arch.f.  klin.  Med.,  XXL,  1-32.  (Abstr.  in  St.  Petersburg.  Med.  WocJienschr., 
No.  42,  1878.) 

The  author  first  gives  an  extended  historical  resume  of  the  changes  in  the 
views  i-egarding  cerebral  hemorrhage,  and  thoroughly  examines  the  view  of 
Charcot  and  Burchard  that  miliary  aneurisms  of  the  smaller  arteries  supply 
the  cause  of  the  hemorrhage.  On  the  incitation  of  Prof.  Heller,  of  Kiel,  he 
examined  3-400  miliary  aneurisms,  and  among  others  those  taken  from  two 
brains  by  himself.  These  miliary  aneurisms  are  due  to  an  arteritis,  afiect- 
ing  especially  the  intima.    The  following  are  his  general  conclusions  : 
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1.  Primary  idiopathic  cerebral  hemorrhage  owes  its  production  to  the  rup- 
ture of  miliarj'  aneurisms  of  the  smallest  cerebral  arteries. 

2.  The  miliary  aneurisms  are  aneurismata  »pontanea  vera  totalia. 

3.  They  are  due  to  a  chronic  endarteritis  identical  with  arterio- sclerosis. 

4.  Miliary  aneurisms,  like  the  arterial  sclerosis  are  pre-eminently  senile 
diseased  conditions. 

5.  The  dissecting  aneurisms  are  sharply  separated  from  the  miliary 
aneurisms.  Thej^  are  simple  htematoma,  and  not  a  cause,  but  a  conse- 
quence of  hemorrhage. 

6.  The  capillary  dilatations  fcapillaiy  aneurisms  of  Schro«der  Van  der  Kolk) 
are  likewise  distinct  from  the  miliary  aneurisms.  They  are  to  be  compared 
with  telangiectases  of  other  organs,  and  like  them  are  congenital. 

7.  The  coats  of  the  vessels  are  in  three  layers:  the  intima,  the  media,  and 
an  externa,  separated  from  the  muscularis  by  a  lymph  space. 

A  MoDERX  ^Miracle. — Seldom  have  miracles  been  performed  under  such 
favorable  test  conditions,  and  subject  to  such  unbiased  record  as  the  follow- 
ing, which  is  reported  by  Surgeon  A.  Crombie  in  the  Indian  Medical  Gazette: 

"  A  case  of  cholera  was  admitted  to  the  Mitford  Hospital  in  April,  1878. 
The  man  was  dumb,  and  could  give  no  account  of  himself.  His  name,  age, 
caste,  occupation  were  unknown,  and  these  headings  remained  unfilled  up  in 
his  bed  ticket  till  he  was  discharged.  The  case  was  one  of  average  severit)', 
with  the  usual  amount  of  thirst,  cramps  and  general  distress,  but  during  the 
whole  time  he  was  under  treatment  he  did  not  utter  a  single  articular  com- 
plaint. He  endeavored  to  engage  the  attention  of  the  ward-coo!ies  from 
time  to  time,  by  signs,  to  give  him  water,  and  to  rub  his  cramped  limbs. 
He  was  treated  in  the  ordinary  manner  with  hypodermic  injections  of  chlo- 
ral, to  relieve  the  spasms,  with  stimulants,  and  finally  with  full  doses  of  cal- 
omel 'to  restore  the  biliary  function.'  Relays  of  students  sat  at  his  bedside 
to  administer  his  medicine,  take  his  temperature,  and  give  the  subcutaneous 
injections,  and  Mr.  McXaught,  the  house  surgeon,  saw  him  three  or  four 
times  every  day.  He  was  at  last  discharged  cured  after  fifteen  days'  staj-  in 
hospital.  Not  a  doubt  remained  on  the  minds  of  those  brought  into  con- 
tact with  him,  and  who  had  sat  at  his  bedside  for  hours,  at  the  time  witness- 
ing the  severe  ordeal  of  cholera  agony  through  which  he  was  passing,  that 
the  man  was  dumb,  and  but  for  subsequent  events  his  would  have  passed 
into  the  great  limbo  of  recorded  and  forgotten  cholera  cases. 

"It  would  be  hard  to  conceive  conditions  better  adapted  to  be  the  pre- 
liminaries of  an  indisputable  exhibition  of  miraculous  jjower  than  these. 
The  man  was  involuntarily  subjected  to  the  keenest  bodily  agony  for  days 
together,  during  which  he  was  removed  from  possible  accomplices,  and 
under  the  constant  observation  of  educated  and  critically  disposed  persons. 
If  there  had  been  mendacity  in  the  case,  it  must  have  betrayed  itself. 

"It  may  be  judged,  then,  with  what  surprise  this  dumb  man,  ten  days 
after  his  discharge,  was  found  to  present  himself  in  the  out-patient  depart- 
ment, talking  freely  and  bringing  with  him  the  aged  devotee  who  had  re- 
stored his  speech,  but  who  it  seems  was  a  martyr  to  dyspepsia.     There  was 
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no  reticence  with  either  of  tliem  as  to  the  visible  means  by  which  the  miracle 
had  been  performed.  The  ancient  Brahmin  had  taken  a  handful  of  the 
ashes  of  the  fire  with  which  he  had  just  cooked  his  meal  of  rice,  and  had 
rubbed  them  on  the  dumb  man's  breast,  and  that  instant  he  found  he  could 
speak,  after  having  been  dumb  for  three  j-ears.  He  did  not  now  bring  him 
to  the  hospital  because  of  the  wonder  he  had  accomplished,  but  that  the  old 
man  might  get  the  benefit  of  European  treatment  for  the  cure  of  his  dyspepsia. 
The  incongruity  of  the  conjunction  of  these  two  ideas  did  not  seem  to  have 
occurred  to  them  till  it  was  chaffingly  pointed  out  to  them  by  the  bystanders. 

"  The  case,  it  seems,  had  been  one  of  demoniacal  possession.  Eight  years 
ago  this  man  had  gone  one  evening  to  a  tank  to  catch  fish  for  his  evening 
meal.  The  tutelary  demon  of  the  place  and  of  the  fishes  had,  however, 
thrown  him  down  and  entered  into  him,  and  from  that  time  till  he  made 
our  acquaintance  at  the  Mitford  Hospital  he  had  been  sometimes  dumb, 
sometimes  deaf,  sometimes  blind,  and  often  convulsed.  During  the  whole 
of  the  time,  he  had  suffered  also  from  persistent  otorrha^a,  which  had 
been  cured  at  the  same  time  that  his  speech  was  restored.  He  had  been 
continuously  dumb  for  thi-ee  years  at  the  time  he  was  seizxd  with  cholera 
and  sought  admission  to  the  Mitford  Hospital. 

"  In  demonolog}',  nothing  is  so  striking  as  the  extreme  simplicity  of  the 
means  by  which  the  most  wicked  of  evil  influences  may  be  frustrated  and 
the  demons  themselves  exorcised.  Homoeopathy  contains  nothing  approach- 
ing it.  A  line  drawn  on  the  ground  with  a  stick,  a  horse's  shoe  nailed  on  a 
door,  are  eflectual  bars  to  the  most  malicious  fiends,  and  a  pinch  of  salt  over 
the  left  shoulder  suffices  to  thwart  the  most  devilish  designs.  But  in  this 
man's  statement  regarding  his  otorrhoja,  of  which  there  is  unfortunately  no 
corroboration  in  the  clinical  record  of  the  case,  may  we  not  (asks  Dr.  Crom- 
bie)  be  pardoned  in  fancying  we  see  the  least  glimmering  of  light  on  the 
possible  rationale  oi  this  seeming  miracle?" — British  Med,  Jour.,  Oct.  12, 1878. 


The  following  are  .some  of  the  titles  of  recently  published  papers  on  the 
Pathology  of  the  Nervous  System  and  Mind  and  Pathological  Anatomy  : 

Lyke,  Dipsomania,  Hospitals  Tidende,  Nov.  and  Dec,  1874. — Marandok 
DE  MosTYEL,  The  Progress  of  Progressive  General  Paralysis  in  Hereditary 
Cases,  Ann.  Med.  Psych.,  Nov.,  1878. — Hippolyte  Martin,  The  Mortality  of 
the  Children  of  Epileptics,  Ibid. — Charcot,  A  Lecture  on  Certain  Phe- 
nomena of  Hysteria  Major,  Bnt.  Med.  Jour.,  Nov.  30. — Guiteras,  Lectures 
on  a  case  of  Facial  Monoplegia,  Illustrating  the  Localization  of  Cerebral 
Functions  and  Lesions,  Philad.  Med.  Times,  Oct.  26  and  Nov.  9. — Hamil. 
TON,  The  Value  of  Absent  "Tendon  Reflex"  as  a  Diagnostic  Sign  in  Loco- 
motor Ataxia,  with  an  Analysis  of  Eight  Cases,  Boston  Med.  &  Surg.  Jour., 
Dec.  19. — Field,  Dermalgia  from  Quinine,  N.  Y.  Med.  Rec,  Nov.  30. — 
Connor,  Hystero-Epilepsy,  Detroit  Lancet,  Dec— Fuller,  Exophthalmic 
Goitre,  76<V/.— Lundy,  Optic  Neuritis,  75id.— MacSwiney,  A  Fatal  Case 
of  Railway  Spine,  Dublin  Jour.  Med.  Sci.,  Dec— Beard,  Are  Inebriates 
Automatons  ?     Quarterly  Jour,   of  Inebriety,   Dec. — Easley,   A   Study  of 
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Shock,  Richm.  and  Louisv.  Med.  Jmir.,  Nov.  and  Dec. — Buzzard,  Clinical 
Lectures  on  Some  Poinl.s  in  the  Diagnosis  of  Spinal  Sclerosis,  London 
Lancet  (Am.  Repr.),  Oct.  and  Nov.,  1878. — Myers,  The  Influence  of  the 
Nervous  System  on  the  Health  of  the  Mouth,  Lancet  and  Clinic,  Dec.  21. — 
Beard,  The  Scientific  Lessons  of  the  Mollie  Fanchcr  Case,  N.  T.  Med. 
Bee,  Nov.  7. 


C— THERAPEUTICS  OF  THE  NERVOUS  SYSTEM 
AND    MIND. 


Gleditschix.— B.  F.  Lautenbach,  PhiladelpJiia  Med.  Times,  Nov.  23, 
gives  an  account  of  the  results  of  a  series  of  investigations  on  the  fruit  of 
two  species  of  Gleditschia  growing  in  the  parks  of  Geneva,  Switzerland, 
where  he  is  now  engaged  as  assistant  to  Prof.  Schiif. 

In  these  investigations  it  was  found  that  a  watery,  alcoholic,  or  ethereal 
extract  of  the  ripe  fruit  and  seeds  of  these  trees  exerted  almost  no  toxic 
influence  on  frogs  and  toads.  When,  however,  an  alcoholic  extract  of  the 
unripe  seeds  and  the  portions  of  the  fruit  immediately  surrounding  these 
was  used,  very  active  poisonous  effects  were  observed.  In  from  five  to 
twenty  minutes  the  frogs  were  in  a  profound  state  of  stupor.  No  reflex 
movements  could  be  excited  by  any  of  the  known  means,  though  at  that 
time  the  motor  nerves  still  remained  irritable.  This  loss  of  reflex  activity 
was  not  due  to  loss  of  function  of  the  sensory  nerves  through  the  direct  ac- 
tion of  the  poison  on  these  structures,  as,  after  ligature  of  all  the  blood- 
vessels of  a  limb,  irritation  of  that  limb  failed  to  produce  reflex  movements 
when  the  animal  was  poisoned  with  the  extract.  The  heart  continued  to 
beat  for  hours  after  these  symptoms  appeared.  If  a  not  too  large  dose  was 
given,  the  animals  recovered  after  having  been  in  this  state  for  twenty-four 
hours. 

The  question  now  was  to  determine  the  nature  of,  and  isolate  the  princi- 
ple, on  which  the  activity  of  this  extract  of  gleditschia  depends.  Were  it  a 
glucoside,  it  would  almost  certainly  be  extracted  by  water.  Watery  ex- 
tracts, hot  or  cold,  are,  however,  inert  if  no  alcohol  was  used  in  their  pre- 
paration. Again  a  solution  of  the  extract  from  which  the  coloring  matters, 
the  tannic  acid,  and  the  inorganic  salts  have  been  removed,  does  not,  as  do 
all  glucosides,  yield  glucose  when  boiled  with  dilute  acid. 

Further  investigation  showed  the  active  substance  to  be  an  alkaloid. 
Gleditschin,  as  he  proposes  to  call  this  new  alkaloid,  forms  salts  with  sul. 
phuric,  nitric,  hydrochloric,  acetic,  and  tannic  acids.  All  of  their  salts 
crystallize  in  modifications  of  the  rhomb. 

The  facts  determined  thus  far  respecting  the  physiological  action  of  this 
substance  are  hereb}-  briefly  given  ;  in  a  later  publication  this  subject  will 
be  treated  more  fully. 

Locally  applied  to  the  blood  of  mammals,  like  saponin,  it  causes  the 
blood-corpuscles  to  disappear.     These  corpuscles,  however,  later  reappear. 
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The  hearts  of  frogs  continue  to  beat  long  after  all  other  signs  of  like  have 
disappeared.  The  vagi  of  frogs  poisoned  with  gleditschin  still  retain  their 
inhibitory  action  on  the  heart.  The  first  symptom  produced  in  frogs  is  a 
state  analogous  to  sleep.  Following  this,  rapid  abolition  of  reflex  activity 
takes  place,  and  respiration  ceases.  The  galvanic  irritability  of  the  nerves 
is  much  diminished. 

Ergot  ix  Sunstroke. — Dr.  R.  F.  Dedricksou  reports,  Dublin  Jour,  of 
Med.  Sci.,  Oct.,  1878,  two  cases  of  heat  apoplexy  treated  by  him  last  July  in 
Calcutta,  with  ice  at  the  nucha,  fluid  extract  of  ergot  internally.  In  one  case, 
where  the  cardiac  action  was  strong,  he  added  three  minims  of  tincture  of 
aconite  to  the  fifteen  minims  of  ergot  given  every  hour.  A  good  recovery 
was  obtained  in  both  cases.  Several  less  severe  cases  were  similarly  treated 
with  success. 

Dr.  Dedrickson  suggests  that  in  cases  where  the  power  of  swallowing  is 
gone,  the  hypodermic  injection  of  ergotine  should  be  tried. 


PiLOCARPiN  IN  Eclampsia  and  as  an  Oxytocic. — Centralblatt  fuer  Oyn/i- 
kologie,  Nov.  15.  Dr.  E.  Bidder,  St.  Petersburg,  records  two  cases  of  eclampsia 
in  which  pilocarpin  was  repeatedly  used,  giving  little  relief  or  any  to  the 
convulsions,  and  producing  no  uterine  contraction.  Dr.  E.  Wellponet,  St. 
Petersburg,  also  records  a  case  in  which  the  most  careful  and  repeated  em- 
ployment of  pilocarpin  in  large  doses,  failed  to  induce  labor,  though  it 
produced  the  physiological  effects  of  jaborandi.  {Edinburgh  Medical  Journal, 
Sept.,  1878.) 


The  Therapeutical  Action  op  Gelsemium. — Professor  Massini,  of 
Basle,  has  published  a  small  pamphlet  giving  an  account  of  eighty  cases  of 
neuralgia  of  the  trigeminus,  treated  by  full  doses  of  the  tincture  of  gelsemi- 
um. He  prefaces  his  remarks  with  a  brief  description  of  the  physiological 
action  of  the  drug.  Redness  of  the  conjunctiva,  pain  in  the  eyelids,  con- 
traction of  the  pupil,  double  vision  and  giddiness,  are  the  symptoms  which 
generally  follow  the  administration  of  moderate  doses.  When  the  dose  is  in- 
creased, slight  ptosis,  dilatation  of  the  pupil,  gaping,  languor,  and  pain  in  the 
limbs  are  the  usual  results.  The  respiration  is  not  aflected.  In  frogs,  on 
the  other  hand,  a  large  dose  produces  paralysis  of  the  respiratory  muscles, 
the  heart's  action  remaining  unchanged.  In  cases  of  neuralgia  of  the  tri- 
geminus. Dr.  Massini  gives  twenty  minims  of  the  tincture  every  half  hour 
up  to  three  doses,  and  he  finds  that  the  first  dose  usually  affords  relief,  and 
that  the  pain  rapidly  subsides  after  a  second  or  third  dose  has  been  taken. 
He  has  never  found  it  necessary  to  exceed  sixty  minims,  and  only  in  one 
case  did  this  quantity  produce  unpleasant  head  symptoms.  The  cases  in 
wiiich  the  remedy  produces  most  benefit  are  those  of  simple  rheumatic  neu- 
ralgia of  the  alveolar  branches  of  the  trigeminus;  in  those  it  rarely  fails.  It 
also  sometimes  relieves  the  pain  remaining  after  the  stopping  of  a  carious 
tooth.     Where  there  is  any  inflammatory  aftection  of  the  bone  or  periosteum 
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no  good  can  be  expected  from  the  remedy.  The  medicine  may,  if  neces- 
sary, be  repeated  several  days  in  succession,  the  active  principle  rapidly 
passing  off  by  the  kidneys.  {Medical  Examiner^  August,  1878.)  {Edinburgh 
Medical  Journal,  Sept.,  1878.) 


The  Antagonism  Between  Alcohol  and  Strychnia. — Dr.  Stacchini, 
from  observing  some  cases  where  the  administration  of  alcohol  seemed  to 
be  of  service  in  arresting  the  action  of  strychnia,  was  led  to  investigate  the 
question  whether  there  was  any  real  antagonism  between  them:  he  experi- 
mented on  frogs.  Guinea-pigs,  and  dogs.  His  results  were  essentially  nega- 
tive ;  he  foundj^hat  alcohol  cannot  be  regarded  as  antagonistic  to  strych- 
nia. Alcohol,  nevertheless,  produces  diminution  in  the  violence  of  the 
convulsion,  and  retards  the  access  of  death  under  circumstances  that  would 
otherwise  prove  fatal.  Animals  die  after  the  lapse  of  a  longer  or  shorter 
period,  notwithstanding  the  absorption  of  a  large  amount  of  alcohol,  if  the 
doses  of  strychnia  have  been  sufHcienlly  considerable.  Alcohol  is,  per- 
haps, the  least  dangerous  of  the  remedies  that  are  used  in  strychnia-poison- 
ing, its  own  action,  either  injected  in  a  diluted  form,  or  injected  subcuta- 
neously,  is  certainly  less  dangerous  than  that  of  chloral  introduced  in  the 
same  way.  A  fatal  dose  is  not  interfered  with  by  strychnia,  nor  does 
strychnia  seem  to  modify  the  inebriating  effects  of  alcohol.  If  alcohol  and 
strychnia  are  given  together  in  an  absolutely  fatal  dose,  the  animal  dies, 
presenting  the  combined  symptoms  of  both.  {Gazetta  Med.  Ital.  Imparziale, 
Nov.  9,  1878.)    {Practitioner,  Nov.,  1878.) 


Treatment  op  Neuralgia  by  Hypodermic  Injections  op  Ergot. — 
Marino  recommends  the  injection  of  from  0.15  to  0.25  gr.  dissolved  in  six 
grains  of  distilled  water.  This  may  be  repeated  once  or  twice,  though  per- 
haps not  more  than  six  times,  and  acted  well  in  certain  forms  of  neuralgic 
pains,  especially  in  tic  douloureux.  It  appears  to  act  less  favorably  in  scia- 
tica.    {Imparziale,  No.  8,  1878.)    {Practitioner,  Nov.,  1878.) 


Cerebral  Electrization.— We  find  in  the  Gaz.  des  Hopitaux,  1878,  No. 
119,  an  abstract  of  a  paper  read  before  the  French  Association  for  the  Ad- 
vancement of  Sciences,  last  year  by  M.  Letourneau,  giving  the  results  of  his 
clinical  experience  in  electrization  of  the  brain  in  various  mental  disorders. 
He  first  undertook  a  series  of  experiments  on  animals,  on  the  vasomotor 
nerves  of  the  head.  The  most  noteworthy  result  was  the  ascertainment  of 
the  fact  that  electrization  of  the  superior  cervical  ganglion  produced  con- 
striction of  the  retinal  vessels.  This  was  already  observed  in  man,  and  M. 
Letourneau  had  himself  noticed  it  in  a  case  he  was  treating  for  choroiditis. 
Deeming  that  the  condition  of  the  retinal  circulation  was  an  index  of  that  of 
the  brain,  he  concluded  that  the  vertigo  produced  by  passing  an  electric  cur- 
rent through  the  head  was  due  to  narrowing  of  the  cerebral  vessels  and  con- 
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sequent  cerebral  anaemia,  and  not  congestion  as  bad  been  tbougbt  to  be  tbe 
case  by  some.  He  therefore  applied  this  deduction  to  practice  and  treated 
by  electrization  of  tbe  bead  a  verj^  intelligent  patient  suflering  from  a  tend- 
ency to  cerebral  congestion,  and  with  very  good  success.  Each  electrization, 
whether  of  tbe  head  directly  or  of  tbe  superior  cei-vical  ganglion,  caused  im- 
mediate relief.  The  patient  was  relieved  of  bis  "  cap  of  lead,"  as  be  ex- 
pressed, bis  sight  became  better  and  objects  appeared  more  brightly  colored. 
Other  cases  were  similarly  benefited. 

A  marked  tendency  to  sleep  was  often  observed  to  follow  the  application. 
He  also  found  it  beneficial  in  dissipating  melancholia  in  two  cases. 

He  concludes  from  these  facts  that  cephalic  electrization  is  indicated  in  a 
vast  number  of  mental  disorders,  especially  when  of  recent  date.  It  would 
seem  to  be  a  priori  indicated  in  some  cases  of  acute  mania. 

We  should  hesitate  to  recommend  this  treatment,  except  with  tbe  utmost 
caution  to  avoid  too  strong  currents  and  watch  carefully  for  both  good  and 
bad  eflFects. 


Nerve-Stretching  in  Leprosy. — Dr.  Edward  Lawrie  has  stretched  the 
ulnar  nerve  in  thirty  cases  of  anaesthetic  leprosy.  In  every  instance  the  ope- 
ration was  followed  by  benefit  so  far  as  the  area  supplied  by  the  nerve  was 
concerned.     {Indian  Med.  Gazette,  Sept.,  1878.)     {Phil.  Med.  Times.) 


The  Arsenical  Treatment  of  Chorea. — Dr.  L.  C.  Gray,  Proc.  Med. 
Soc.  Co.  of  Kings,  Dec,  1878,  discusses  the  treatment  of  some  twenty-seven 
cases  in  bis  dispensary  practice  with  arsenic.  Six  of  these  be  was  able  to 
keep  continuously  under  bis  observation  from  the  beginning  of  treatment 
till  tbe  entire  disappearance  of  all  the  symptons.  He  used  in  all  cases  Fow- 
ler's solution,  and  as  a  vehicle  Iluxham's  tincture  of  cinchona.  The  doses  of 
tbe  Fowler's  solution  were  three  drops  (er  die  after  meals  in  the  beginning, 
gradually  increasing  one  drop  every  second  day  until  there  w^as  distinct 
abatement  of  the  disease  or  slight  toxic  symptoms.  No  directions  whatever 
were  given  as  to  hygiene  or  food. 

The  average  duration  of  the  six  cases  from  the  beginning  of  treatment  to 
complete  recovery  was  twenty-four  days,  the  maximum  thirty-eight  days, 
the  minimum  thirteen  days,  and  tbe  average  time  from  the  beginning  of 
symptoms  (as  stated  by  friends)  to  recovery  was  fifty-five  days,  the  maxi- 
mum one  hundred  and  three  days,  the  minimum  twenty-one  days. 

Comparing  these  figures  with  the  results  of  the  expectant  treatment,  lately 
so  much  lauded  by  Drs.  Gray  and  Tuckwell,  we  have  a  diflerence  in  favor 
of  the  arsenical  treatment  of  twelve  days  in  the  duration  of  treatment  over 
those  reported  by  Gray  and  Tuckwell,  and  by  Wilks  as  treated  by  the  ex- 
pectant method,  even  including  in  these  latter,  as  was  not  done  in  tbe  others 
the  duration  of  the  disease  before  coming  under  treatment.  As  a  corrobo- 
rative evidence  of  the  value  of  the  arsenical  treatment,  and  as  agi-eeing  with 
his  own  figures,  he  quotes  the  fact  that  the  average  duration  of  twenty  cases 
of  chorea  thus  treated  at  St.  Thomas'  Hospital,  London,  was  26  days. 
13 
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The  credit  of  the  first  suggestion  of  this  treatment,  belongs,  according  to 
Dr.  Gray,  to  Dr.  D.  M.  Reese,  of  Albany,  N.  Y.,  who  recommended  it 
strongly  in  1839,  and  not  as  is  commonly  supposed,  to  Dr.  James  Begbie,  of 
Edinburg,  whose  paper  was  read  in  1858. 

A  comparison  of  the  arsenical  with  other  forms  of  treatment  led  the  au- 
thor to  the  following  conclusions  :  First  he  places  arsenic,  then  sulphate  of 
zinc,  and  next  iron,  and  he  thinks  the  best  results  would  be  obtained  by  a 
judicious  combination  of  two  or  more  of  these  remedies,  with  good  hygiene 
and  a  sufficiency  of  nourishing  food.  In  dispensary  practice,  of  course,  this 
last  cannot  always  be  relied  on,  and  then  the  relative  value  of  drugs  is  a 
matter  of  importance. 


Bromide  of  Potassium  as  a  Diurktic. — In  the  case  of  a  gendarme  suffer- 
ing from  albuminuria  and  ursemic  convulsions.  Dr.  Sohier  administered  bro- 
mide of  potassium  in  doses  of  thirty  to  forty-five  grains.  Free  diuresis  was 
produced,  between  two  and  three  quarts  of  urine  being  passed  in  one  night, 
and  the  albumen,  which  was  previously  present  in  large  quantities,  disap- 
peared entirely.  In  three  other  cases  the  bromide  produced  similar  diuretic 
effects.  Its  diuretic  action  is  exerted  on  healthy  persons  also.  (Centralbl.  f. 
Chirurgie.)     {N.  T.  Med.  Record.) 


Treatm:ent  op  Hysterical  Reflex  Neuroses. — Prof.  Weber  recom- 
mends the  protracted  employment  of  chloroform  inhalations  in  the  treatment 
of  obstinate  and  severe  cases  of  hysterical  reflex  neuroses  of  the  respiratory 
apparatus  when  the  primary  seat  of  irritation  cannot  be  discovered  and 
treated.  He  has  himself  proved  the  value  of  the  inhalation  in  several  cases. 
His  first  case  was  of  a  lady  with  a  spasmodic  cough  that  had  proved  rebel- 
lious to  all  treatment ;  she  was  cured  in  eight  days  by  the  chloroform  inha- 
lations, which  were  administered  as  often  as  the  cough  came  on.  A  child 
with  sneezing  spasms  was  cured  in  three  days  by  the  chloroform.  Another 
lady  with  a  spasmodic  cough  was  treated  with  the  same  remedy  for  fourteen 
days,  the  inhalations  being  administered  at  first  four  or  five  limes,  and  after- 
wards two  or  three  times  daily.  She  was  much  improved  ;  the  cough  only 
came  on  after  a  walk,  and  the  inhalations  were  only  required  then.  In  four 
weeks  she  was  discharged  cured  ;  a  subsequent  slight  relapse  was  cut  short 
by  the  internal  administration  of  chloroform.  In  the  case  of  a  girl,  four- 
teen years  of  age,  who  suffered  from  spasms  of  sneezing,  the  inhalations 
produced  a  speedy  cure. — MemorabUien  {N.  Y.  Med.  Record). 


QumiNE  Dermalgia. — Prof.  H.  M.  Field,  of  Dartmouth,  in  the  N.  T. 
Med.  Record,  Nov.  30,  gives  the  account  of  a  case  in  which  large  anti-pe- 
riodic doses  of  quinine  produced  in  the  cutaneous  surface  great  heat,  local 
oedema,  especially  in  the  face  and  hands,  hypersesthesia,  followed  in  a  few  days 
by  desquamation.    With  these  sj'mptoms  were  associated  more  or  less  gastric 
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disturbance,  and  on  one  occasion,  violent  vomiting,  headache,  and  delirium. 
The  patient  preferred  the  original  disease  to  that  produced  by  the  remedj'. 

The  course  followed  by  Dr.  Field  was  to  give  the  medicine  in  greatly  les- 
sened doses,  which  had  the  full  therapeutic  etiect,  with  only  a  light  reminder 
of  their  former  unpleasant  eft'ects. 

From  such  facts  as  this  Dr.  Field  thinks  we  have  an  indication  as  to  the 
physiological  action  of  the  drug.  We  are  not,  of  course,  to  believe  that  it  is 
excreted  by  the  skin,  there  is  no  sufficient  evidence  pointing  that  way.  But 
he  holds  that  it  does  act  chiefly  on  the  sympathetic  and  not  on  the  cerebro- 
spinal systems,  and  that  these  facts  of  dermalgia,  urticaria,  oedema,  etc.,  are 
proofs  that  such  is  the  case. 

Its  particular  influence  on  the  skin,  as  noted  by  Erasmus  Wilson,  and 
others,  he  deems  has  been  thus  far  insufficiently  studied.  He  is  convinced 
that  certain  remedial  resources  of  the  agent  in  this  direction  still  await 
investigation. 


Cannabis  Indica  in  Epilepsy. — Dr.  Wharton  Sinkler,  Phil.  Med.  Times, 
Sept.  28,  reports  having  used  cannabis  iudica  in  two  cases  with  advantage, 
one  of  which  is  given  in  detail  :  A  boy,  ten  years  of  age,  suftered  from  epi- 
lepsy which  commenced  as  petit  mal,  occurring  once  or  twice  a  day  for  two 
months,  then  changing  to  (chiefly)  nocturnal  grand  mal,  occurring  about 
every  two  hours.  He  was  treated  with  potassium  bromide,  and  tincture  of 
the  chloride  of  iron,  which,  however,  only  modified  his  attacks,  but  gave  no 
permanent  relief  ;  as  soon  as  the  medicine  was  stopped  the  attacks  were 
more  severe  than  ever.  Then  oxide  of  zinc  was  tried,  but  no  good  efl'ect 
was  produced.  This  was  discontinued  and  cannabis  iudica,  one-sixth 
grain  three  times  a  day,  was  ordered,  with  the  result  of  first  decreasing  the 
number  of  his  attacks  to  one  a  day  tor  a  week,  and  then  stopping  them  alto- 
gether. At  the  date  of  the  report  there  had  been  none  for  nearly  three 
months.  The  child's  intelligence  and  disposition,  which  Lad  before  been 
much  injured  by  this  disease,  were  also  wonderfully  improved. 

A  second  case  was  also  improved,  but  the  full  effects  of  the  drug  were  not 
yet  tested  upon  it. 


CoNiiN.— The  following  is  the  abstract  of  a  thesis  by  M.  Tiryakian,  T/iese 
de  Paris,  1878,  as  given  in  the  Berue  des  Sci.  Med.,  Oct.  : 

Coniin,  conicine,  or  cicutine  is  the  active  principle  of  conium  maculatnm 
(hemlock).  M.  Tiryakian  has  undertaken  the  study  of  this  alkaloid,  with 
the  collaboration  of  M.  Bochefontaine,  and  under  the  direction  of  M.  Vul- 
pian.  The  experimental  results  obtained  difier  considerably  from  those  of 
MM.  Martin-Damourette  and  Pelvet,  Christison  and  Gubler ;  the  author 
attributes  this  diflerence  to  the  mixture  of  the  commercial  coniin  with  for- 
eign substances ;  it  contains  especially  an  essential  oil,  as  yet  little  known, 
that  produces  in  poisoning  with  the  coniin  phenomena  analogous  to  those 
of  curare. 

Coniin,  in  a  condition  of  absolute  purity,  acts  on  the  cerebro-spinal 
centres  ;  it  is  neither  a  muscular  nor  a  cardiac  poison.     The  first  efl'ect  is  a 
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general  enfeeblement,  then  convulsive  shuddering ;  these  phenomena  are 
followed  by  a  period  of  augmentation  of  reflex  excitability,  while  at  the 
same  time  voluntary  movements  are  abolished,  and  the  respiration  is  accel- 
erated ;  visual  troubles  are  also  noted.  In  a  more  advanced  stage  of  the 
intoxication,  the  reflex  excitability  gradually  disappears,  the  respiration  and 
pulse  are  simultaneously  weakened  ;  then  follows  a  profound  collapse,  which 
may  not  be  succeeded  by  death. 

The  chloro-hydrate  and  bromo-hydrate  of  conicine  (Mourrut)  give  rise  to 
the  same  phenomena  of  jjoisoning  as  conia ;  they  seem  to  be  even  more 
energetic.  Conicine  has  a  ver}'  irritant  local  action  ;  when  injected  under 
the  skin  it  produces  sphacelus,  and  is  not  entirely  absorbed. 

M.  Tiryakian  finishes  his  study  by  seeking  to  discover  the  physiological 
and  medicinal  effects  of  bromo-hydrate  of  coniin  on  man.  To  obtain  a 
notable  effect,  it  should  be  administered  in  a  dose  of  0.1  gramme  at  least,  in 
a  single  dose  for  an  adult ;  this  may  be  increased  to  the  amount  of  one 
gramme  'per  diem,  either  internally  or  injected  hypodermically  (the  bromo- 
hydrate  not  being  irritant)  ;  thus  showing  that  the  toxic  action  of  coniin 
has  been  much  exaggerated. 

The  author  has  experimented  with  the  bromo-hydrate  of  coniin  in  afl'ec- 
tions  accompanied  with  cough,  in  epilepsy,  in  neuralgias,  but  is  not  yet  able 
to  say  precisely  what  is  the  therapeutic  action  of  the  drug. 


Geissine. — This  substance,  the  alkaloid  of  pao-pereira  has  been  investi- 
gated by  MM.  Bochefontaine  and  Cypriano  de  Freitas,  Gaz.  Med.  de  Paris, 
1878,  Nos.  16  and  17.  The  following  are  their  conclusions  as  reported  in 
Retme  des  Sci.  Medicates : 

1.  Geissine  is  a  paralysant  poison.  It  causes  a  progressive  enfeeblement 
of  all  the  movements,  whether  voluntary  or  reflexes  of  animal  life,  and  next 
a  loss  of  sensibility. 

2.  The  paralysis  is  not  due  to  an  action  of  the  poison  on  the  muscles  nor 
on  the  peripheral  nerves. 

3.  The  toxic  action  aflects  the  nerve  centres,  especially  the  spinal  cord 
and  medulla,  the  functions  of  which  are  progressively  abolished. 

4.  In  some  of  the  author's  experiments  there  was  noticed  a  diminution 
in  the  number  of  cardiac  pulsations,  which  was  also  remarked  by  Jose  Silva 
and  Gonsalvez  Ramos. 


The  Treatment  of  Insanity  by  Drugs. — Dr.  Geo.  H.  Savage,  in  the  last 
volume  of  Guy's  Hospital  Reports,  has  contributed  an  article  on  this  subject, 
the  main  points  of  which  are  given  in  the  Dublin  Medical  Press  and  Canada 
Medical  Eecord  for  December.     We  take  them  from  the  latter  journal  : 

Until  quite  recently,  observes  Dr.  Savage,  opiates  were  looked  upon  as 
one  of  the  sheet-anchors  in  the  arrest  of  mental  disease.  Now  we  are  more 
discriminating,  and  have  to  own  that,  whereas  some  cases  are  relieved  by 
opium,  some  are  not  affected  at  all,  or  are  really  injured  by  its  use.  In  the 
first  place,  the  eflect  of  this  drug  will  vary  with  its  mode  of  administration. 
Some  cases  are  not  improved  by  morphia  administered  by  the  mouth,  but 
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will  recover,  or  be  greath'  benefited,  by  the  subcutaneous  injection  of  that 
alkaloid.  Two  or  three  cases  are  reported  w^here  no  improvement  took  place 
until  the  patient  was  put  on  a  solution  of  morphia,  in  half-grain  doses,  two 
or  three  times  a  day,  when  a  decided  change  for  the  better  took  place,  and 
even  ultimate  recovery.  Another  case  showed  how  morphia  will  control 
symptoms,  though  it  may  be  long  before  it  perfects  a  cure  :  and  in  the  au- 
thor's experience,  "  when  symptoms  are  so  controlled  it  is  only  a  question  of 
time  to  cure."  Another  patient  with  active  melancholia,  was  quiet  and 
happy  so  long  as  she  took  morphia,  but  if  this  was  discontinued  she  became 
very  irritable.  In  her  case  no  medical  treatment  had  been  tried  for  two 
months  previously  to  the  administration  of  the  morphia,  and  within  twenty- 
four  hours  from  the  commencement  of  this  drug  she  became  quiet  and  rea- 
sonable. She  is  still  under  ti'eatment  but  will  recover.  In  short,  Dr.  Savage 
would  say  that  morphia  has  served  him  well  in  active  melancholia  both  in 
old  and  young,  but  especially  in  old  cases,  such  as  climacteric  and  senile  pa- 
tients :  also  where  sleeplessness  alone  seems  the  cause  of  the  mental  break- 
down, and  in  some  cases  of  excitement  in  which  chloral-taking  or  over 
stimulation  has  caused  insanity;  but  it  is  of  no  avail  in  ordinary  acute 
mania,  general  paralysis,  profound  melancholia,  or  complete  dementia. 

With  regard  to  chloral  hydrate  the  writer  would  restrict  its  use  to  only 
a  few  forms  of  insanity.  He  justly  remarks  that  "of  all  medicines  recently 
introduced  this  has  been  the  most  largely  used,  and  I  fear  if  the  good  results 
were  compared  with  the  evil  done  the  latter  would  preponderate."  The 
mere  producing  of  sleep  does  little,  if  any,  good  in  the  majority  of  cases  of 
insanity.  It  is,  however,  useful  in  the  epileptic  states,  in  the  furore  of  epi- 
lepsy, and  in  some  cases  of  insanity  from  excess  of  stimulants.  In  one 
case,  where  there  was  furious  mania  following  epileptic  fits,  the  chloral  was 
sometimes  given,  and  the  results  were  always  quietness  with  chloral  and 
mania  without. 

Dr.  Savage  also  speaks  in  favor  of  a  combination  of  chloral  and  camphor 
(10  grains  of  each,  rubbed  up  with  simple  syrup),  which  was  especially  tried 
in  two  classes  of  cases— the  wildly  and  distinctly  maniacal — who  were  filthy 
in  their  habits,  and  in  those  who  were  erotic  or  lascivious  in  their  behavior. 
The  mixture  produced  a  good  efiect ;  and  out  of  twenty  cases  in  which  it 
was  given,  fourteen  were  made  more  quiet.  The  use  of  camphor,  moreover, 
obviated  the  loss  of  appetite  and  of  flesh,  which  was  produced  by  prolonged 
use  of  chloral  alone,  and  all  the  patients  gained  in  weight  and  improved  in 
appetite.  In  more  than  one  case  the  patient  was  quiet  and  decent  while 
taking  the  medicine,  and  one  case  had  every  appearance  of  becoming  a 
chronic  lunatic,  until  the  chloral  and  camphor  were  given.  The  writer 
would  recommend  this  combination  in  cases  of  puerperal  insanity,  espe- 
cially in  the  sleepless  chattering  form,  wiiere  friends  are  mistaken,  and  erotic 
feelings  are  present. 

Of  the  value  of  conium  the  report  is  not  very  encouraging  :  In  a  case  of 
violent  mania  it  was  of  some  benefit  after  injection  of  morphia,  camphor  and 
chloral,  and  other  remedies  had  failed  ;  and  it  is  recommended  in  cases 
where  patients  are  nois}^  and  destructive,  but,  at  the  same  time,  require 
stimulants. 
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Of  still  less  value  is  liyoscyamine,  the  effects  of  which  are  so  powerful  and 
dangerous  that  sickness  and  collapse  have  been  known  to  follow  one  dose  of 
it.  In  one  case  a  thirteenth  of  a  grain  produced  in  an  hour  and  a  half  com- 
plete inability  to  stand,  sickness,  cold,  clammy  skin,  and  absence  of  radial 
pulsation,  without  any  good  results  following. 

Of  bromide  of  potassium  the  author  has  not  a  good  opinion,  but  he  con- 
fesses that  his  experience  of  that  drug  has  not  been  very  great. 

Of  all  medicines  purgatives  liave  been  most  favorable  with  the  older  pliy 
sicians  and  the  majority  of  the  best  writers  on  insanity.  But  Di'.  Savage  saj's, 
"  we  rarely  give  them  at  Bethlem  with  the  idea  that  we  shall  cure  by  these 
means,  and  still  more  rarelv  to  quiet  the  patient  and  keep  him  employed." 
Stimulants,  on  the  other  hand,  are  more  favorably  spoken  of.  We  are  told 
that  stimulants  are  a  large  item  in  the  expenditure  of  asylums,  and,  when 
judiciously  ordered  and  watched,  they  are  of  tlie  utmost  importance.  Em- 
menagogues  were  also  found  of  great  service  in  the  treatment  of  insanity, 
complicated  witli  amenorrhoea.  Of  this  class  of  drugs  the  tincture  of  black 
Jiellehore,  in  doses  of  half  a  drachm  to  a  drachm,  was  remarkably  beneficial, 
and  several  cases  are  ciled  in  whicli  both  tlie  amenorrhea  and  insanity 
yielded  to  this  remedy.  The  re-establishment  of  menstruation  is  important, 
and  the  return  of  menstruation  unaccompanied  by  a  mental  cliange,  adds 
to  the  gravity  of  the  prognosis. 

Independently  of  ordering  medicinal  remedies,  there  are  certain  physical 
conditions  which  often  contribute  to  the  cure  of  insanity,  and  Dr.  Savage 
draws  particular  attention  to  cases  of  this  disease,  in  which  physical  illness 
produced  marked  improvement  in  tlie  mind  of  the  patient.  Thus  several 
forms  of  insanity  respectively,  got  well  spontaneously  after  the  formation  of 
a  retro-uterine  hnematofele,  after  a  toothache  and  gum-boil,  after  inflamma- 
tion of  lower  jaw,  after  an  attack  of  er^'sipelas  of  head,  after  obstruction  of 
the  bowels,  and  after  an  attack  of  gout.  Dr.  Savage  does  not  draw  any 
inferences  from  these  circumstances,  but  we  should  think  that  the  good 
result  often  following  distant  irritation  in  the  form  of  a  natural  disease  might 
suggest  the  propriety  of  resorting  to  counter-irritation  in  the  treatment  of 
insanity  moi'e  frequently  than  we  do  now.  "  In  former  times  tlie  head-shav- 
ing and  blistering  treatment  must  certainly  have  improved  some  cases,  just 
as  we  have  found  that  in  some,  purgatives  are  beneficial."  {Dublin  Medical 
Press,  Oct.  2,  1878.)    (Canada  Medical  Record,  November,  1878.) 


The  following  are  the  titles  of  some  of  the  recently  published  papers  on 
the  Therapeutics  of  the  Nervous  System  and  Mind  : 
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of  Spiritus  Nucis  Juglandis  in  the  Treatment  of  Vomiting,  Practitioner, 
Dec. — Fallen,  Hypodermics  of  Coftee  for  Morphia  Vomitings  and  Opium 
Poisoning,  N.  T.  Med.  R,ecord,  Dec.  21. — Turnbull,  Ether  vs.  Chloroform, 
Bromide  of  Ethyl,  Va.  Med.  Monthly,  Dec. — Rentox,  On  Bromide  of  Potas- 
sium in  Epilepsy,  Glasgow  Med.  Journal,  Dec. — Voisln,  Study  of  the  Treat- 
ment of  General  Paralysis  of  the  Insane,  Bull.  Gen.  de  Therap.,  Dec.  15. 
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Art.  I.— the  ANATOMICAL  AND  PHYSIOLOGICAL 

EFFECTS   OF    STEYCHKIA    01^    THE 

BRAIX,     SPIXAL     CORD 

AND  NERVES. 


By  Edward  C.  Spitzka,  M.  D., 

Professor  of    Comparative    Axatoiiy,   and  Lecturer  on  Nervous 
Diseases,  in  the  Columbia  Veterinary  College,  Vice-Presi- 
dent of  the  Xeav  York  Neurological  Society,  Cura- 
tor and  Pathologist  to  the  New  York  Medico- 
Legal  Society,  Member  of  the  American 
Neurological  Association,  W.  and  S. 
TuKE  Prize  Essayist,  Etc.,  Etc. 


[Being  the  essay  to  which  the  Wm.  A.  Hammond  prize  of  $250  was 
awarded  by  the  Committee  of  the  American  Neurological  Association,  at 
their  session  of  1878.] 

IN  an  essay  of  the  character  of  the  present  one,  it  is  neither 
desirable  nor  necessary  that  equal  prominence  should  be 
given  to  each  individual  question  involved  in  the  theme. 
Many  points  relating  to  tlie  subject  of  Strychnia  poisoning 
may  be  regarded  as  satisfactorily  settled,  and  further  than  that 
the  writer  has  recorded  the  fact  that  his  experiments  have  ver- 
ified the  well  established  dicta  of  previous  writers,  he  has 
devoted  but  little  space  to  them. 
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Except  in  so  for  as  it  has  been  deemed  essential  to  a  fair 
contrasting  of  the  effects  of  Strychnia  on  different  classes  of 
animals,  or  of  different  doses  on  species  of  the  same  class,  I 
have  not  specially  detailed  those  phenomena  observed  on 
the  administration  of  this  alkaloid,  which  are  familiar  to  all. 
The  chief  interest  in  these  phenomena,  certainly  does  not  cen- 
tre in  the  fact  that  there  are  convulsions,  et  cetera,  but  in  the 
problems  which  the  latter  suggest  to  the  physiological  logician. 

Among  such  problems,  the  following  are  the  most  prom- 
inent : 

I.  Is  there  any  one  portion  of  the  nervous  system  on 
which  strychnia  localizes,  or  concentrates  its  action  ? 

II.  If  such  a  predilection  for  a  special  division  of  the  ner- 
vous system  exists,  is  the  locus  jpredilictionis  the  same  in  all 
classes  of  vertebrates  ? 

III.  Does  strychnia  produce  its  peculiar  motor  influence 
in  any  way  other  than  the  one  usually  accorded  it,  of  increas- 
ing the  reflex  excitability  '. 

IV.  Does  strychnia  induce  any  essential  pathological 
changes  ? 

Y.  D.oes  the  action  of  the  agents  employed  experimentally 
or  therapeutically  as  antidotes  to  strychnia,  depend  upon  a  true 
antidotal  influence  (chemical  antithesis),  or  merely  on  their 
virtue  in  annulling  certain  results  of  the  poisonous  action  ? 

VI.  Having  determined  the  anatomical  and  physiological 
effects  of  acute  strychnia  poisoning,  it  remains  for  us  to  study 
what  practically,  at  least,  is  of  equal  importance  :  the  results  of 
chronic  strychnia  poisoning. 

Each  of  the  foregoing  questions  involves  other  subsidiary 
ones,  which  will  be  considered  in  their  proper  connection.  I 
have  ranged  the  various  experiments  and  their  discussion  un- 
der the  head  of  propositions  embodying  the  results  obtained. 

As  the  effects  of  strychnia  are  not  uniform  at  different 
temperatures,  it  may  be  well  to  state  that  the  experiments 
demonstrating  the  different  actions  of  varying  doses,  were  per- 
formed in  winter,  in  an  unheated  room,  whose  temperature 
ranged  from  2^  to  15°  C. 

Unless  otherwise  specified,  the  preparation  of  strychnia 
employed  has  been  the  acetate. 


Spitzka — Effects  of  Strychnia  on  the  Brain,  etc.      193 

PROPOSITION   I. 

The  more  the  central  nervous  systein  preponderates  over  the 
scattered  ganglionic  centres,  the  more  pronounced  are  the 
exalted  actions  of  the  voluntary  muscles.  Among  verte- 
hrates  the  higher  loe  rise  in  the  scale,  the  more  pronounced 
do  clonic  convidsions  become,  as  contrasted  vnth  tonic  con- 
vulsions, and  the  more  apt  are  we  to  find  intervals  of 
apparent  recovery  from  the  strychiiia  effects  occurring. 
The  rate  of  the  clonic  spasms  differs  according  to  the  rate 
of  rapidity  of  the  motions  of  a  given  species  under 
natural  circumstances. 

In  order  to  compare  tlie  effects  of  the  alkaloid  on  different 
species,  I  have  performed  a  series  of  preliminary  experiments 
on  such  animals  as  were  accessible  to  me,  grading  the  dose  pro- 
portionately to  the  weight  of  the  animal.  Such  dose  grada- 
tion can  be  carried'out  with  those  animals  only  which  are  air- 
breathers,  or  with  such  water-breathers  as  permit  of  the  ap- 
plication of  the  hypodermic  method.  With  other  aquatic 
species,  the  poison  has  been  added  to  their  respiratory  medium. 

I  append  a  list  of  the  animals  experimented  on,  as  well  as 
of  their  number  :  , 

1.  Equus  caballus  (horse) . . !_■   1 

2.  Canis  familiaris  (dog)  adult 1 :. 6 

2.  Canis  familiaris  (dog)  puppies 11 

3.  Felis  catus  (cat)  adult 4^ 

3.  Felis  catus  (cat)  kittens 10 

4.  Capra  hircus  (goat) -1 

4.  Lepus  cuniculus  (rabbit) 9 

6.  Cavia  cobaya  (guinea  pig) .. ....     2' 

7.  Yespertilio  Noveboracensis  (bat)_-. . S-- 

8.  Mus  musculus J . . . . •  1 . 

9.  Didelphys  virginiana  (opossum) .  .'■■  1' 

10.  Corvus  Americanus  (crow) . 1 .  1;^ 

11.  Columba  (pigeon) ....  2 

12.  Alligator  Mississipiensis .....  j.  2* 

13.  Chelydra  serpentina  (snapping  turtle) . .  -  -J. .  si  I  '  l' 

14.  Chrysemys  picta  (painted  turtle) .....  2 

15.  Malacoclemmys   palustris  (terrapin) 1 
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16.  Nanemys  guttata  (sp.  turtle). . .  , . . 3 

17.  Cistiido  Carolina  (box-turtle) 2 

18.  Rana  pipiens  (bull-frog) 1 

19.  Rana  leopardina  (banded  frog) 255 

20.  Rana  fontinalis  (green  frog) 10 

21.  Rana  halecina  (shad  frog) . 62 

22.  Bufo  Americanus  (common  toad) 420 

23.  Salamander  erythronotus 6 

24.  Triton ' 2 

26.  Cyprinus  aureus  (gold  fish) 1 

27.  Salmo  salar  (salmon  fry) 17 

28.  Gasterosteus  JS^oveboracencis  (stickleback) 6 

29.  Embryo  of  common  barn  fowl 4 

30.  Embryo  of  California  salmon 32 

31.  Embryo  of  skates  (Raia  Isevis,  aculeatus) 3 

32.  A  large  number  of  mollusks  and  microscopic  or- 

ganisms. 
Experiment  29. — An  animalcula  stage  was  filled  with  water 
containing  numerous  rotifers,  keronias,  and  paramecium,  with 
some  vampyrellas  and  monads.  After  noting  that  all  the  an- 
imals were  either  actively  swimming  about,  or  that  at  least 
their  cilia  were  acting  vigorously,  three-tenths  of  a  milli- 
gramme of  strychnia  acetas  w^ere  added.  Almost  simultan- 
eously the  vampyrellas  in  the  field  ceased  moving,  the  rhyth- 
mical contractions  of  the  vesicles  in  paramecium  became 
arrested,  and  other  species  floated  dead,  and  shrivelled  or  col- 
lapsed across  the  field.  The  rotifera  held  out  longer,  some  of 
them  manifesting  an  increased  rapidity  of  pedicular  contrac- 
tions at  the  outset,  but  this  may  have  been  due  to  the  agitation 
produced  by  the  perturbation  of  the  fluid ;  within  thirty 
seconds  they  were  quiescent  and  relaxed.  Several  protomonas 
were  still  swimming  about  at  this  time,  but  much  more  slowly 
than  before,  and  at  the  end  of  four  minutes  not  a  single  living 
specimen  could  be  found.  What  is  noteworthy  in  this  experi- 
ment is  that  none  of  the  species  showed  the  slightest  tetanic 
symptom.  That  the  acid  condition  of  the  added  solution  might 
not  be  accused  of  having  caused  their  death,  I  have  added  to 
a  similar  specimen  of  water  an  equally  acid  solution  of  glacial 
acetic  acid ;  the  vampyrellas  especially  survived  a  long  time 
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in  this  solution,  and  not  even  the  delicate  keroniasdied  before 
an  hour  or  more  had  elapsed. 

Experiment  281. — A  specimen  of  the  microscopic  water  crus- 
tacean, Cyclops  quadricornis,  was  placed  in  the  animalcula 
stage.  As  usual  after  transferral,  the  animal  darted  around 
with  its  characteristic  abrupt  dashes,  then  when  it  became 
quiescent,  .0001  of  S.  was  added  to  the  water;  the  commotion 
caused  bj  the  addition  of  the  new  fluid  caused  it  to  start  and 
dart  about  as  normally,  but  at  the  end  of  twenty  seconds,  its 
dashes  became  shorter,  as  if  checked  half  way  ;  this  gradually 
increased,  the  movements  remaining  as  frequent,  but  the  dis- 
tance made  by  each  movement  becoming  shorter  and  shorter, 
until  the  animal  became  perfectly  motionless.  Under  the 
microscope,  its  antennae  were  found  stiffly  extended,  its  caudal 
spines  and  natatory  members  erect,  the  heart  was  quiescent, 
except  for  a  faint  and  almost  imperceptible  contraction  at  the 
end  of  two  minutes.  At  the  end  of  2'  40"  from  the  time  the 
poisonous  solution  was  added,  the  animal  was  relaxed,  becom- 
ing opaque,  a  sign  that  it  was  dead. 

Experiments  224,  225,  226,  227. — Four  sticklebacks  were 
placed  in  a  large  glass  globe  containing  about  one-half  a  gallon 
of  sea-water,  and  in  a  well-lighted  room ;  it  was  remarked 
that  three  were  females,  and  one  a  male,  arrayed  in  the  crim- 
son tints  peculiar  to  the  male  stickleback  at  breeding  time. 
Twelve  grains  (0.75)  of  S.  were  added  to  the  water.  Twenty 
minutes  elapsed  before  any  efl^'ect  was  noticed ;  this  manifested 
itself  by  the  fact  that  the  slightest  jar  to  the  table  on  which 
the  globe  was  standing  would  cause  the  animals  to  start  and 
dart  about  much  more  rapidly,  than  other  sticklebacks  in  non- 
strychninized  water  placed  on  the  same  table.  Twenty-five 
minutes  after  administration,  their  movements  became  more 
jerking  in  character,  and  five  minutes  later,  the  females  began 
to  attack  each  other  fiercely,  and  continued  doing  so  repeat- 
edly for  a  quarter  of  an  hour.  Previous  to  and  during  this 
stage  the  pectoral  fins  of  all  four  individuals  were  moving  with 
nearly  twice  the  rapidity  of  the  normal  rate.  This  movement 
was  clearly  a  respiratory  one,  and  had  for  its  purpose  the  in- 
crease in  rapidity  of  the  water  current  flowing  past  the  gills. 
It  rose   and  sank  parallel    with  the  functionally   as8ociatQ4 
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oral  movements,  and  the  animals  were  not  propelled  through 
the  water  bj  these  fin  movements ;  the  caudal  fins  were 
motionless,  or  nearly  so. 

Seventy  minutes  from  the  time  of  administration,  two  of 
the  females  were  seen  lying  at  the  bottom  of  the  globe,  their 
ventral  and  dorsal  s^'mes  permanently  erect,  and  so  continuing 
until  death.  At  intervals  of  five  minutes  the  other  two  fish 
passed  into  the  same  state,  the  male  last,  and  without  losing 
his  color.  The  rigidity  of  this  erection,  and  of  the  entire 
muscular  system,  was  so  great  that  the  pi'eviously  agile  and 
excitable  fish  could  be  seized  by  one  of  the  dorsal  spines,  with- 
out making  any  attempt  at  escaping,  and  lifted  out ;  they 
could  be  held  out  by  the  tail,  as  stifi'  as  rods,  and  could  be  laid 
on  the  table  witliout  making  any,  even  the  slightest,  struggle. 
AVhile  in  the  water,  the  only  vital  manifestations  retained,  were 
the  color  and  the  movements  of  the  mouth,  which  seemed  to  be 
drawn  into  extreme  extension  at  times.  The  previously  in- 
creased pectoral  fin  movements  were  now  abolished,  the  fins 
being  in  extreme  erection. 

At  this  stage,  one  of  the  females,  whose  oral  movements 
had  ceased,  was  opened,  the  viscera  were  found  pale,  and  the 
heart  ejn/pty,  cmiiracted,  and  motionless.  On  returning  the 
animal  to  the  water,  its  oral  motions  returned,  and  continued 
faintly  and  at  long  intervals  for  four  minutes  after,  the  heart 
remaining  as  before.  The  moment  of  dying  was  marked  by 
a  gradual  and  general  paling  of  the  natural  tints  of  the  body, 
especially  of  the  sclerotic  zone.  Death  took  place  in  the  four 
animals  as  follows,  from  the  time  of  administration  : 

1.  Female,  opened  as  stated,  1  hour,  42  minutes. 

2.  Female,  frequently  disturbed,  1  hour,  47  minutes. 

3.  Female,  undisturbed,  1  hour,  55  minutes. 

4.  Male,  2  hours,  6  minutes. 

-  The  significance  of  this  experiment  lies  in  the  fact,  that 
one  complicating  factor,  present  in  higher  animals,  could  be 
here,  at  least  partially  excluded.  In  air-breathers  the  initial 
spasms  afiecting  the  respiratory  muscles,  in  conjunction  with 
the  entire.niotor  apparatus,  cause  a  partial  asphyxia,  which  as 
I  shall  show,  involves  many  consequences  not  primarily  at- 
tributable to  the  strvchnia. 
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Here,  however,  we  had  no  asphyxia.  All  cavities  of  the 
heart  were  found  empty,  and  the  injection  of  the  gills  was 
normal  in  quantity  and  color.  This  immunity  is  referable  to 
the  fact  that  on  account  of  the  incompressible  walls  of  the  gill 
cavity,  muscular  spasm  cannot  affect  the  latter  by  pressure. 
The  lish  passed  into  their  final  tonic  spasm  before  even  a  sus- 
picion of  asphyxia  could  be  justified.*  It  might  appear  per- 
haps that  the  increased  (respiratory)  movements  of  the  mouth 
and  pectoral  fins  signified  a  respiratory  need,  but  as  the  same 
movements  are  found  equally  increased  in  non-strychninized, 
excited  sticklebacks,  and  as  further  in  the  strychninized  spec- 
imens, increased  pugnacity  and  general  excitability  co-existed 
at  that  stage,  I  look  upon  it  as  a  psychical  symptom.  The 
salient  feature  in  the  tetanus  of  these  animals  is,  that  it  was 
tonic  throughout,  not  being  interrupted  by  clonic  spasms  at 
any  time. 

Experiments  48  and  122.— A  young  alligator  thirteen  inches 
in  length  had  0.0075  S.  injected  into  his  peritoneal  cavity.  In 
four  minutes  he  became  more  restless,  and  struck  around  with 
his  tail ;  his  respiratory  movements  became  more  excursive, 
and  at  4'  30",  his  head  was  violently  drawn  back,  while  a  slight 
extensor  wave  ran  down  the  vertebral  column.  From  this 
the  alligator  recovered  by  a  visible  effort,  and  in  subsequent 
spasms,  this  struggle  between  the  effects  of  the  poison  and  the 
efforts  of  the  will,  could  be  observed — in  this  respect  present- 
ing a  considerable  contrast  to  the  frog,  who  submits  readily  to 
the  tetanizing  influences.  At  intervals  of  from  two  to  four 
minutes,  the  alligator  had  distinct  spasms  like  the  first,  and  in 
the  intervals  would  open  his  jaws  widely,  as  if  to  rid  himself 
of  an  incipient  trismus.  Trismus  of  an  intense  character  was 
a  marked  feature  throughout,  and  the  pupils  were  C07itracted. 
At  16'  the  animal  passed  into  a  continuous  opisthotonos,  to 
which   frequent    successive   clonic    shocks    were   superadded. 

*That  the  cessation  of  the  fin  movements  might  not  be  accused  of  having 
produced  asphyxia,  and  thus  the  death  of  the  animal,  during  tlie  terminal 
tetanus  (since  upon  these  movements  depends  the  continuance  of  the  bran- 
chial current)  I  may  state  that  the  stickleback  can  be  kept  alive  for  days 
wlien  the  pectoral  fins  are  amputated.  This  fish  is  perhaps  the  hardiest 
denizen  of  our  waters,  and  is  a  fitter  subject  for  experirnentatiori  than  th§ 
delicate  gold-fish,  usually  selected. 
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After  the  spasm  had  lasted  eight  minutes,  the  animal  being 
rigid  and  motionless  (and  the  pupil  still  modei-ately  con- 
tracted), it  was  opened,  while  the  viscera  were  successively 
exposed  and  manipulated,  the  violent  tetanus  continued,  the 
jaws  could  be  lieard  to  grate  against  each  other,  and  the  limbs 
were  extended  along  the  sides.  Tlie  viscera  were  found  pale, 
the  lungs  moderately  hyperpemic,  heart  beating  infrequently, 
irregularly  and  checked  in  systole,  hemisplieres  and  oblongata 
injected,  cord  normal. 

Another  alligator,  length  18",  was  poisoned  per  orem,  by 
0.015  S.  The  first  spasm  took  place  12'  after  administration, 
death  in  1  hr.  10'.  Tlie  pupils  became  dilated  moderately  be- 
fore death,  the  lungs  were  found  congested,  the  medulla  and 
cord  hy])e]'?emic,  hemispheres  moderately  injected. 

Experiment — *An  opossum  received  0.25  S.  ^)er  orera\ 
for  eighteen  minutes  nothing  unusual  was  noticed,  except  that 
an  attempt  to  "hypnotize"  the  animal,  (which  under  normal 
circumstances  is  easy,)  failed.  Then  an  occasional  stiffness  in 
gait,  varied  by  clonic  spasms  of  the  fleshy  panniculus,  alter- 
nating with  free  intervals,  occnrred,  until  32'  from  the  time  of 
administration,  when  a  marked  opisthotonos  took  place,  last- 
ing, with  variations  in  degree,  but  interrupted  by  complete 
relaxation,  until  death,  which  occurred  twenty-two  minutes 
later.  The  animal  never  regained  its  feet,  for  the  hind  legs, 
besides  being  extended,  M'ere  adducted,  so  that  the  claws 
touched  each  other.  At  intervals  of  a  minute  violent  clonic 
spasms,  lasting  from  two  to  five  minutes  at  a  tin)e,  occurred  ; 
the  end  of  the  last  clonic  spasm  left  tlie  animal  supple  and  re- 
laxed, marking  its  death.  .Vutopsy:  all  the  thoracic  and  ab- 
dominal viscera  congested,  the  right  side  of  the  heart  moder- 
ately filled  with  dark  blood;  on  pinching  the  heart  a  few  feeble 
contractions  were  ])rovoked  ;  brain  and  cord  hypersemic,  a 
large  clot  in  the  tela  choroidea,  and  over  the  optic  lobes  and 
trapezium,  color  of  the  effusions  purplish. 

Experiment  1. — A  large  starved  cat  received  eight  grains  of 

acetate  of  strychnia  (0.48)  wrapped  up  in    meat,   which    was 

sewed  together.     A  subsequent  examination  showed  that  none 

of  the  strychnia  could  have  remained  in  the    mouth.     The 

*Not  ia  essay  as  originally  presented. 
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symptoms  are  recorded  in  their  order,  counting  from  the  time 
of  administration.  It  may  be  stated  that  the  dose  was  given 
in  three  instalments,  each  wrapped  up  as  stated,  was  swal- 
lowed ravenously  ;  the  administration  extended  over  two 
minutes.  3',  the  ears  twitch  at  the  slightest  sound,  or  even 
without  any  appreciable  cause,  the  pupils  contract  and  dilate 
under  stimulus,  naturally, but  there  is  a  tendency  to  dilatation; 
3'  20",  horripilations ;  3'  45",  it  starts,  as  a  cat  would  do,  in 
pursuit,  but  suddenly,  as  if  frightened,  it  jumps  on  a  chair;  hor- 
ripilations continue  ;  5',  the  right  paw  starts  from  its  position, 
involuntarily  without  doubt,  for  the  cat  recovers  its  position 
by  a  manifest  will-etfort ;  5'  b",  the  same  paw  starts  out  again 
horizontally,  and  is  agitated  by  a  genuine  epileptiform  spasm, 
the  rest  of  the  body,  except  for  the  movements  of  the  hairs, 
being  entirely  quiet.  This  spasm  was  unmistakably  like  those 
produced  by  localized  cortical  electrization,  and  lasted  6',  the 
animal  recovering  itself  as  before  ;  7'  8",  respirations  twenty-six 
per  minute,  and  not  labored  ;  previous  to  administration  they 
were  eighteen  ;  8',  it  licks  its  mouth  and  acts  as  if  it  had  an 
unpleasant  taste  therein;  9',  starts  as  if  to  jump  through  the 
crack  of  the  half-open  door  through  which  I  am  watching  it, 
but  a  stiffening  of  the  flexors  of  the  hind  legs  prevents  it 
from  carrying  this  out ;  11',  with  a  violent  eflbrt,  it  jumps  for 
the  desired  egress,  but  stiffens  out,  and  turns  over  completely  in 
mid-air,  falling  on  the  ground  in  extreme  opisthotonos.  For 
twenty  seconds,  general  tonic  and  clonic  spasms  of  the  most 
frightfully  intense  character  (during  which  the  animal  split 
one  of  its  molars)  agitated  the  animal;  at  the  end  of  that  time 
its  pupils  were  found  to  be  extremely  dilated,  the  animal  sup- 
ple, death.  Autopsy  :  brain  and  cord  moderately  injected 
(venous). 

Experiment  2. — Full  grown  cat,  given  fifteen  grains  in  same 
manner  as  in  preceding  case.  The  notes  are  fuller;  I  select 
from  them  the  observation  that  the  attention  of  the  animal  for 
the  surroundings  was  heightened,  that  the  diameter  of  the 
pupils  reached  its  maximum  when  the  spasms  were  at  their 
height,  and  that  an  ep>ileptiform  spasm  of  the  right  ear  was 
noticed  similar  to  the  spasm  of  the  fore-leg  noticed  in  exper- 
iment 1.     Death  occurred  in  nine  seconds  from  the  commence- 
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merit  of  the  only  and  terminal  tetanic  convulsion.  The 
autopsy  made  immediately  after  death,*  revealed  complete 
anaemia  of  the  brain  and  cord,  heart  contracted  in  systole ; 
right  side  moderately  filled  with  dark  blood,  great  veins  mod- 
erately filled  with  lake-colored  blood,  lungs  pale. 

In  these  experiments  very  large  doses  were  given,  in  order 
that  the  initial  symptoms  should  be  sufficiently  well  marked 
to  become  objectively  noticeable,  it  being  well  known  that 
these  initial  symptoms  (horripilations,  psychical  inquietude, 
et  cetera),  are  but  imperfectly  developed,  or  even  absent  when 
the  poison  is  given  in  small  doses,  or  in  minimal  doses  often 
repeated. 

In  the  lowest  animal  forms,  we  perceive  that  strychnia 
causes  death  by  checking  the  protoplasmic  movements 
(cilia)  without  causing  either  clonic  or  tonic  spasms.  The 
movements  of  ciliated  epithelium,  of  white  blood  corpuscles, 
and  of  spermatozoa,  are  checked  in  like  manner.  The  higher 
rotifera  and  Crustacea  already  exhibit  the  tonic  spasm  coming 
on  gradually  and  terminating  life  without  any  preliminary  ex- 
citement. The  fish  dies  in  the  same  manner,  but  although 
he  does  not  exhibit  other  than  tonic  spasms,  he  shows  an  ac- 
celeration of  the  respiratory  movements  and  increased  psych- 
ical irritability  as  manifested  in  the  attacks  on  other  fish.  The 
caudate  batrachia  present  the  same  phenomena,  but  an  occa- 
sional tremor  foreshadows  the  well-developed  clonic  spasm 
characteristic  of  the  caudate  amphibians.  The  alligator, 
representing  the  highest  group  of  existing  reptiles,  alread_y 
manifests  the  combination  of  well-developed  clonic  and  tonic 
spasms;  found  with  mammals,  but  there  are  no  intermissions. 
In  the  opossum  there  are  intermissions  of  the  clonic  but  not 
of  the  tonic  spasms,  in  the  dog  and  human  being  complete  in- 
termissions are  found.  These  remarks  I  have  stated  apply  to 
cases  where  larger  doses  are  given,  and  exclude  those  in- 
stances in  which  the  first  spasm  was  at  the  same  time  terminal 

*Since  writing  the  foregoing  I  have  found  that  in  order  to  determine  tlie 
degree  of  injection  of  the  cerebral  vessels,  it  is  unwise  to  perform  the 
autopsy  immediately  after  death,  as  then  the  blood,  still  fluid,  runs  from 
the  large  veins  of  the  membrana  obturatoria  and  the  emissaries,  rendering 
the  record  valueless, 
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and  fatal  as  in  experiments  1  and  2.  But  in  order  to  ex- 
clude any  source  of  error  arising  from  the  largeness  of  the 
dose  employed,  I  have  experimented  on  a  similar  series  with 
minimal  doses,  and  found  that  if  strychnia  has  any  influence 
on  the  protozoa,  at  all,  it  kills  them  without  producing  any 
previous  spasms;  that  it  kills  most  erustaceans  and  some  mol- 
Insks  in  tonic  spasms,  that  fish  die  in  the  same  condition,  or  if 
they  survive  have  no  recurrence  of  the  same,  that  frogs,  alli- 
gators and  turtles  either  die  in  a  mixed  tonic  and  clonic  con- 
vulsion, or  if  they  recover  from  the  first  attack,  may  have  a 
recurrence,  which  is  always  milder  than  the  original  attack, 
and  that  the  mammals  with  minimal  lethal  doses,  have  fre- 
quent intervals,  and  that  the  succeeding  spasms  are  not  differ- 
ent in  intensity  from  the  first  one. 

In  the  course  of  these  same  experiments,  I  have  found  that 
where  clonic  convulsions  occur,  their  special  character  de- 
pends upon  the  special  development  of  the  muscular  periphery 
in  a  given  species.  In  the  frog  and  toad  the  clonic  spasms  re- 
semble exaggerated  natatorial  movements,  or  jumps,  in  the 
turtle  the  powerful  retractors  and  protractors  of  the  head 
are  in  continual  action,  the  head  shooting  out  and  in  of  the 
shell,  and  to  this  are  added  in  the  box-tortoise  corresponding 
movements  of  the  plastron.  It  often  happens  in  the  latter 
species  that  the  limbs  l)eing  protruded  during  a  clonic  spasm, 
are  caught  and  pinched  by  the  lid  closing  in  a  tonic  one,* 
This  latter  instance  shows  that  at  one  and  the  same  time,  one 
group  of  muscles  may  be  in  tonic  and  others  in  clonic  spasms, 
under  the  influence  of  this  alkaloid. 

Thei-e  is  no  essential  difl'erence  between  the  herbivorous 
and  carnivorous  species,  either  in  regard  to  their  vulnerability 
to  the  alkaloid,  or  the  intensity  of  their  motor  reaction. 

It  is  a  current  statement  in  works  on  experimental  phys- 
iology that  the  frog  is  peculiarly  susceptible  to  the  influence 
of  strychnia.  I  believe  this  to  be  a  fallacy,  and  adduce  the  fol- 
lowing experiments  to  exhibit  it  : 

Experiment  6 — Large  Ranafontinalis,  weight  130 grammes, 
0,0075  strychnia  injected  hypodermically.     In  18"  the  raove- 

*One  box-tortoise  after  the  injection,  closed  its  sliell  autl  died  thus,  forty^ 
five  minutes  after  adnainistration. 
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merits  of  the  nasal  orifice  became  accelerated,  and  the  flank  mov^e- 
ments  gradually  increased  until  the  animal  became  tetanic, 
agitated  by  frequent  clonic  spasms  at  the  end  of  6'.  These 
spasms  reached  their  maximum  in  one  hour,  and  becoming 
weaker  and  less  frequent,  ceased  at  about  the  ninth  hour  of 
the  experiment.     The  animal  made  a  complete  recovery. 

Experiment  41. — Common  bat,  received  0.005  j^^r  orem  / 
within  six  minutes  violent  convulsions  occurred,  lasting  three 
minutes,  with  two  short  and  incomplete  periods  of  relaxation, 
and  terminated  in  death.  Weight  of  animal  118  grammes,  in- 
cluding skin  and  wings.  The  spasms  were  peculiar ;  such 
was  the  rapidity  of  the  clonic  movements  that  they  could  not 
be  followed  by  the  eye,  and  they  resembled  rather  a  tremor 
than  a  spasm.  The  same  peculiarity  is  observed  in  the  case 
of  the  mouse. 

Here  approximately  the  same  dose  proportionate  to  the 
weight  of  the  animals,  had  been  given  in  the  case  of  the  frog 
by  the  direct  introduction  into  the  parenchymatous  fluids,  in 
the  mammal  by  the  indirect  path  of  the  digestive  tract,  and 
yet  the  mammal  died,  the  frog  recovered.  I  have,  in  com- 
paring the  weight  of  diflerent  species  experimented  on,  and 
accounting  for  individual  idiosyncrasies,  found  the  minimal 
lethal  dose  to  be  nearly  the  same  in  the  diflerent  reptilian  and 
amphibian  classes. 

The  fallacy  referred  to  has  doubtless  had  its  origin  in  the 
fact  that  if  the  frog  be  placed  in  water  containing  small 
amounts  of  strychnia,  he  will  react  very -readily  by  convul- 
sions, while  other  animals  will  not.  The  real  reason  for  this 
vulnerability  is  to  be  sought  for  in  the  greater  absorptive 
power  of  the  frog's  skin.  Other  aquatic  animals  (newts)  hav- 
ing the  same  absorptive  power  have  the  clonic  spasms  ill- 
marked,  but  are  nevertheless  under  the  influence  of  the 
poison.  Then  again  the  advice  is  often  given  in  hand-books 
on  toxicology,  to  select  only  small  frogs  when  desirous  of 
testing  for  small  quantities  of  the  alkaloid,  showing  that  the 
supposed  vulnerability  of  the  frog  may  have  had  its  origin  in 
the  small  size  of  the  animals  employed.  Larger  specimens 
in  the  same  jar  of  strychninized  water  with  smaller  spec- 
imens, will  frequently  be  unaflected,  while  the  latter  are  in 
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full  tetanus,  and  a  bull-frog"  will  even  in  a  strong  solution  of 
strychnia  remain  unafi'ected  for  days,  when  the  leopard  frogs 
in  the  same  Huid  are  dead,  for  the  reason  that  the  former  has 
a  thicker  skin  than  the  latter. 

Another  observation  made  was  that  if  the  extremities  of  an 
animal  are  placed  in  an  unnatural  position  before  the  tetanus 
is  established  and  maintained  so,  that  the  tetanic  rigidity  will 
preserve  that  position  when  the  constraining  apparatus  is  re- 
moved. For  example,  in  the  case  of  a  bat  the  wings  were 
secured  by  weights,  one  of  the  wings  being  folded,  the  other 
spread  out.  The  weights  were  removed  when  the  tetanus  be- 
gan, and  although  both  wings  were  in  combined  clonic  and 
tonic  spasms,  the  extended  wing  remained  extended,  the 
folded  wing  remained  flexed.  The  peculiar  distortions  noticed 
in  some  of  the  instances  of  chronic  strychnia  poisoning,  were 
due  to  the  confinement  of  the  animals  in  narrow  jars. 

PKOPOSITIOX    II. 

That  strychnia  requires,  for  its  characteristic  motor  effects, 
a  well  developed  central  nei^ous  system,  and  that  there- 
fore these  effects  are  absent  in  the  earlier  embryos. 

We  have  already  seen  that  the  higher  the  development  of 
the  nervous  system,  the  more  decided  became  the  strychnia 
symptoms  ;  since  the  embryo  of  higher  animals  presents  us 
with  an  imperfect  nervous  system,  let  us  see  whether  the  dic- 
tum holds  good  here  also. 

Experiment  21. — The  egg  of  a  common  barn-fowl  of  the 
sixth  day  of  incubation  was  carefully  opened  with  a  grav^er, 
and  the  finely  developed  embryo  exposed.  Three  drops  of 
luke-w^arm  egg-serum,  containing  0.00015  strychnia,  were 
slowly  injected  by  a  hypodermic  syringe  into  the  amni- 
otic cavity.  Previous  to  this  the  embrvo  had  been  movinsr 
around  slowly.  The  heart  was  beating  about  90  per  minute  ; 
the  auricles  and  ventricles  filled  well  in  their  respective  dias- 
tole :  22",  cardiac  beats  TO,  well  filled  at  diastole;  45',  animal 
quiescent,  cardiac  beats  42',  the  interval  is  long,  the  diastole 
imperfect,  the  systole  very  abrupt,  short  and  complete  ;  1'  30", 

*For  a  similar  observation  see  the  paper  of  Dr.  J.  J.  Mason,  on  lead- 
poisoning  in  frogs.    Trans.  Am.  Neurol.  Assoc,  1877. 


^04     Spitzka — Effects  of  Strychnia  on  the  BraAn,  etc. 

diastole  so  incomplete  that  hardly  enough  blood  enters  the 
heart  to  give  it  color;  there  are  from  this  time  to  1'  49"  only 
three  short  and  hardly  perceptible  movements  of  the  heart 
when  death  occurs. 

Experiment  22. — The  egg  of  a  barn-fowl  of  the  twelfth  day 
of  incubation  was  opened,  as  in  the  preceding  experiment.  In 
oi'der  to  leave  the  embryo  in  as  natural  circumstances  as  pos- 
sible, the  solution  of  strychnia,  containing  0.005  was  merely 
dropped  over  the  amniotic  sac,  and  the  gap  in  the  shell 
closed  by  a  cover  glass.  The  cardiac  movements  cannot  be 
observed  in  an  embryo  at  this  stage ;  and  further  than  that 
the  creature  turned  round  on  its  axis  several  times,  a  move- 
ment common  to  healthy  embryos  at  this  stage  ;  it  manifested 
no  symptoms,  except  that  the  movements  became  perceptibly 
weaker,  and  ceased  in  forty-seven  minutes  entirely.  The  em- 
bryo then  became  opaque,  and  was  dead.  The  surfaces  of  the 
yolk  and  amnion  were  carefully  washed,  and  the  liquor  amnii 
tested  for  strychnia,  which,  besides  documenting  its  presence 
by  a  decided  bitter  taste,  gave  the  characteristic  reaction  with 
bi-chromate  of  potash. 

Experiment  37. — A  large  female  rabbit  was  secured  on  the 
tray,  and,  being  pregnant  twelve  days,  the  left  corner  of  the 
uterus  was  exposed  and  laid  over  on  the  mesentery  ;  one  of  the 
dilatations  was  then  carefully  opened  by  surface  section,  and 
the  embryo,  whose  heart  was  beating  112  per  minute,  fully 
exposed.  A  drop  of  a  strychnia  solution,  containing 
approximately  0.0025  of  the  acetate,  was  dropped  on  the 
amniotic  opening.  In  22"  the  heart  was  beating  138;  but  at 
1'  15"  this  had  sunk  to  85 ;  the  heart  failed  to  fill  at  the  dias- 
tole; some  movements  (vermicular)  of  the  body  occurred, 
which  became  gradually  less  frequent,  and  a  commencing 
opacity  of  the  tissues  marked  the  death  of  the  animal,  the 
heart  having  ceased  moving  several  times  and  then  resumed 
action  by  a  few  imperfect  contractions. 

In  none  of  the  foregoing  experiments  could  any  hemorrhages 
be  discovered  in  the  area  vasculosa,  as  marking  an  increased 
blood  pressure.  The  only  action  of  strychnia  on  the  earlier 
embryos  seems  to  be  upon  the  heart,  which  organ,  after  an 
inconstant  and  brief  period,  during  which  the  beats  are  in- 
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creased  in  frequency,  shows  fewer  pulsations  than  before.  At 
the  same  time  the  diastole  is  imperfect.  While  an  imperfect 
diastole  in  an  adult  animal  or  an  advanced  embryo  would  jus- 
tify us  in  looking  to  the  pneumogastric  nerve  as  the  tactor, 
the  undeveloped  condition  of  the  centres  of  that  nerve  in  the 
medulla,  during  early  embryonic  life,  forces  us  to  seek  for 
some  other  influence.  Shenk,  of  Vienna,  has  shown  that  the 
embryonic  heart  when  excised  and  maintained  at  the  normal 
temperature  in  serum,  will  continue  beating,  as  before,  and 
that  any  portion  of  the  organ,  equivalent  to  one-twelfth  of  the 
whole,  possesses  the  same  power. 

At  this  period  of  life  the  proper  ganglia  of  the  heart  are 
not  yet  differentiated,  and  the  cardiac  motions  must  be  re- 
ferred to  associated  protoplasmic  action,  independent  of  nerve 
centres.  Those  protoplasmic  powers  which  preside  over  the 
more  passive  function  of  the  diastole  are  first  i^aralyzed  by 
strychnia,  and  then  those  presiding  over  the  systole  suifer. 
It  is  also  observed  that  embryos  whose  circulation  has  ceased 
under  the  influence  of  strychnia,  die  much  more  rapidly  than 
those  whose  circulation  is  arrested  by  excision  of  the  heart, 
as  marked  by  the  early  opacity  of  all  the  tissues.  This  shows 
strychnia  to  have  a  lethal  influence  on  all  protoplasm,  when 
brought  in  contact  therewith  in  sufficient  quantities. 

PROPOSITION     III. 

Excluding  the  influence  of  imjjeifectly  oxygenized  hlood  ujpon 
the  circulation^  the  legitimate  effect  of  strychnia  on  the 
ciixulation  is  to  stimulate  the  systolic  movements  of  the 
heart.,  to  contract  the  arteries.,  increase  the  rapidity  of  the 
htood  current  and  to  raise  the  hlood  pressure. 

The  e^g^  of  a  salmon,  containing  an  embryo  ready  to  escape 
from  the  egg-capsule,  is  placed  in  a  watch-glass  filled  with 
water,  and  after  the  restlessness  of  the  embryo  has  ceased, 
0.0003  strychnia  is  added.  Before  this  addition  the  cardiac 
pulsations  varied  between  18  and  24  per  minute.  6"  after 
administration  violent  movements  occurred,  rupturing  the 
capsule,  and  the  animal  escaped ;  in  consequence  of  the  ex- 
citement, doubtless,  the  pulsations  rose  to  26,  but  after  half  a 
minute,  instead  of  returning  to  their  previous  rate,  as  under 
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normal  circumstances,  they  rose  to  32.  Systole  short,  quick 
and  complete;  the  heart  does  not  attain  full  diastole,  the  pec- 
toral iins  move  more  rapidly,  so  that  the  eye  can  hardly  follow 
them. 

A  great  advantage  of  this  experiment  lies  in  the  complete 
transparency  of  the  whole  animal,  and  the  distinctness  and 
size  of  the  blood  corpuscles,  so  that  the  changes  in  the  blood 
current  can  be  readily  traced  under  the  microscope;  in  39", 
the  capillaries  in  the  tail  became  contracted,  the  movement  of 
the  aortic  blood  current,  which  previously  required  6"  to  pass 
the  distance  of  one-fiftieth  of  an  inch,  now  is  so  rapid  as  to 
require  only  one-third  that  time;  and  the  same  thing  is  ob- 
served in  the  segmental  and  branchial  vessels. 

1'  22",  restlessness  increases,  the  fish  occasionally  beats  tlie 
water  with  the  tail ;  in  quiet  intervals  the  bodily  axis  is  seen 
to  be  curved,  the  cardiac  movements  shorter,  less  complete 
and  60  per  minute,  complete  obliteration  of  terminal  capillary 
arch  of  tail,  movements  of  mouth,  and  operculum  distinctly 
spasmodic;  1'  45",  several  of  the  veins  of  vitellus  contain 
motionless  blood  corpuscles;  the  column  gradually  accumu- 
lates until  a  stasis  of  even  the  larger  vitelline  veins  is  pro- 
duced; at  2'  12"  the  stasis  has  extended  to  the  systemic  veins, 
and  the  heart  is  now  motionless,  contracted  and  nearly  empty; 
2'  30",  slight  movements  of  the  heart  occasionally  recur, 
although  there  is  no  circulation  whatever,  and  the  tissues  of 
the  animal  are  becoming  opaque;  the  oral  movements  con- 
tinue, and.  occasional  motion  of  the  body  is  noticed  until  4' 
30",  when  no  further  signs  of  life  occur. 

Experiment  310. — In  the  last  experiment,  an  imperfect  sup- 
ply of  oxygenated  water,  might  be  accused,  although 
erroneously,*  of  having  produced  some  of  the  symptoms  de- 
scribed. To  obviate  a  possible  source  of  error,  a  larger  spec- 
imen was  placed  in  a  specially  arranged  trough  for  microscopic 
observation,  and  by  capillary  tubing  a  constant  stream  of 
slightly  strychninized  water  was  kept  continually  running 
through  the  trough.  The  degree  of  concentration  was  such 
that  the  whole  quantity  of  water  in    the   trough  at  any  one 

*Stasis  occurs  when  a  non-strychninized  fish  dies  by  asphyxia,  in  from 
fifteen-  to  twenty  minutes,  but  tlie  heart  is  not  found  contracted. 
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time  was  about  .000000005,  the  entire  quantity  of  strychnia 
to  which  the  animal  was  subjected  was  0,006.  Before  and 
during  the  first  part  of  the  experiment,  the  animal  was  very 
vivacious  and  it  was  difficult  to  keep  a  giv^en  part  in  field. 
Commencement,  heart  beats  36,  oral  movements  rare, 
and  come  on  only  after  excitement;  pectoral  fins  in  constant 
motion,  circulation  of  vitelline  vessels  more  active  than  in  the 
last  specimen,  in  capillaries  of  tail  the  rate  is  similar  to  that 
noticed  in  a  frog's  web,  but  without  the  local  interruptions 
observed  in  the  latter  instance.  No  change  occurs  for  2'  30", 
when  the  animal  becomes  markedly  restless  and  the  cardiac 
movements  rise  to  64.  At  5'  it  is  quiet  again,  the  capillary 
and  general  circulation  is  at  least  twice  as  rapid  as  before,  the 
capillaries  are  much  more  contracted  than  in  a  similar  embryo 
under  normal  circumstances,  at  7'  45".  At  12'  the  motion  of 
the  blood  is  occasionally  checked  ;  on  examining  the  heart  at 
snch  times  it  is  found  arrested  in  tetanic  systole.  At  22'  this 
systolic  contraction  having  recurred  four  or  five  times,  the 
capillaries  are  found  filled-  with  stationary  blood  corpuscles, 
the  arteries  are  contracted,  the  veins  distended,  and  after  a  few 
spasmodic  oral  movements,  death  took  place  in  24'  from  the 
commencement  of  the  experiment,  in  tonic  spasm. 

Neither  in  these  nor  in  similar  experiments  could  any  dia- 
pedesis  of  blood  corpuscles  be  observed.  At  the  same  time 
the  blood  in  the  arteries  was  arterial  throughout.  This  fact  is 
readily  determined  in  these  almost  glass-like  transparent  crea- 
tures, by  the  fact  that  in  very  thin  layers  their  arterial  blood 
has  a  clear  yellowish  tint,  while  the  venous  has  a  greenish 
hue,  pronounced  enough  to  enable  us  to  distinguish  between 
the  two  kinds.  No  movements  were  produced  in  the  intes- 
tinal canal. 

I  have  also  confirmed  the  observation  of  Richter,  that  in 
the  case  of  the  frog's  web  and  bat's  wing,  contraction  of  the 
arterioles  and  capillaries  is  one  of  the  constant  phenomena 
of  strychnia  poisoning,  in  this  respect  being  similar  to  the 
fish's  tail.  I  have  further  observed  that  division  of  the  nerves 
going  to  the  hind  leg  of  the  frog,  in  which  instance  the  tetanus 
of  the  extremity  is  abolished,  did  not  entirely  abolish  this 
contraction  of  the  vessels.     This  has  led   me   to   infer   that 

16 
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the  increased  arterial  pressure  is  not  exclusively  due  to  the 
effect  of  strychnine  on  the  central  nervous  system,  and  will 
have  to  be  reirarded  distinctly  from  the  effects  of  the  alkaloid 
on  the  central  nervous  system. 

I  have  not  been  able  to  derive  any  satisfactory'  results  from 
tlie  employment  of  the  manometer  and  kymographion  in  mam- 
mals. The  customary  employment  of  chloral  hydrate  and 
curare,  to  paralyze  the  muscular  contractions,  adds  countless 
sources  of  error  to  the  experiment,  and  where  we  dispense 
with  these  antidotes,  the  elements  of  asphyxia,  of  muscular 
compression  of  the  venous  conduits,  and  the  abnormal  psych- 
ical condition,  render  any  record  by  these  delicate  instruments 
futile.  For  the  latter  reasons  also,  the  observation  of  the  cir- 
culation in  the  pia,  through  a  glass  plate  in  the  trephined 
cranial  opening,  could  only  be  utilized  in  a  general  M-ay.  It 
seems  that  the  arterioles  contract  just  precedent  to  the  first 
convulsion,  but  during  this  and  all  subsequent  convulsions,  as 
well  as  in  a  lesser  degree  during  the  intervals,  venous  engorge- 
ment is  constant. 

Our  fourth  proposition  is  already  partly  involved  in  the  re- 
sults of  the  foregoing  experiments. 

PKOPOsrnoN  iv. 

That  soTiie  of  the  effects  of  strychnia  on  the  vaso-motor  sys- 
tem are  inde2?endent  of  its  influence  on  the  central 
nervous  system. 

Experiment  11. — Small  Rana  fontinalis,  secured  and  web 
fixed  in  field  of  microscope,  first  under  a  Gundlach  II,  latterly 
under  a  Gnndlach  Y.  Strychnia  0.01  per  orem,,  to  avoid  the 
undesirable  effect  of  a  hypodermic  injection  (it  being  known 
that  with  sensitive  frogs  a  puncture  of  the  skin  will  suffice  to 
produce  capillary  contraction,  or  even  momentary  stasis).  At 
the  end  of  one  minute  the  capillaries  and  arterioles  gradually 
and  generally  contracted;  at  1'  50",  a  tonic  spasm,  during 
which  all  the  arterioles  contract  almost  to  obliteration,  while 
the  veins  become  fuller:  2'  10".  several  clonic  spasms,  dur- 
ing which  the  circulation  becomes  re-established;  2'  45",  a 
second  tonic  spasm,  the  arterioles  only  in  medium  contraction, 
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venous  stasis  for  twelve  seconds;  3'  30",  arterioles  con- 
siderably contracted,  and  this  contraction  increases  during  the 
next  two  minutes,  while  tlie  animal  is  free  from  spasm  ;  8', 
the  nerves  of  the  left  posterior  extremity  are  isolated  and 
divided  high  up;  during  the  progress  of  the  operation  the  an- 
imal passes  into  tonic  spasm,  preceded  by  a  series  of  clonic  con- 
vulsions; after  division  the  left  hind  leg  was  supple,  while  the 
rest  of  the  frog  was  in  tetanus;  12'  30",  arterioles  still  con- 
tracted, vascular  current  accelerated,  no  peripheral  layer  of 
motionless  corpuscles,  nor  diapedesis ;  1  hr.  21',  arteries  still 
contracted;  during  severe  clonic  spasms  there  is  temporary 
and  evanescent  engorgement  of  veins;  1  hr.  50',  relaxation 
of  spasm,  arteries  less  contracted,  but  still  not  of  normal  cal- 
ibre; 2  hrs.  2',  the  arterioles  become  gradually  contracted 
ao^ain,  and  with  the  almost  total  obliteration  of  some  vascular 
areas,  the  frog  passes  into  tetanus ;  observation  closed. 

Experiment  12. — In  a  young  Ranaleopardina\X\Q  right  hind 
leg  is  severed,  the  artery  and  deep  vein  alone  being  preserved  ; 
after  the  circulation  in  the  web  had  returned  to  an  approx- 
imately normal  condition,  0.015  strychnia  was  injected  into 
the  limb  ;  in  12',  complete  and  progressive  contraction  of  the 
arterioles  and  capillaries;  in  30'  tetanus. 

Experiment  14. — In  a  small  frog  of  the  same  species, 
secured  in  like  manner,  a  similar  division  is  made,  but  in 
addition  the  vein  is  divided;  0.015  sti-ychnia  injected  into 
separated  limb.  The  circulation  in  the  web  is  much  less  in- 
terrupted under  these  circumstances,  than  one  would  suppose 
a  priori,  and  a  visible  effect  is  produced  by  the  alkaloid  ; 
in  19',  a  notable  contraction  of  the  net- work ;  no  tetanus. 

Experiment  13. — Another  frog  of  the  same  species,  secured 
in  like  manner,  has  the  spinal  cord  destroyed  by  passage  of  a 
sound,  leaving  the  medulla  and  that  part  of  the  cord  above 
the  origin  of  the  great  brachial  nerve  intact.  The  vagi  and 
sympathetic  cords  divided.  Strychnia  being  administered 
(dose  uncertain)  the  same  contraction  of  the  vessels  in  the 
web  is  observed.  It  seemed  to  be  produced  much  more  slowly 
than  in  an  uninjured  specimen,  but  tlie  effect  was  marked  and 
continued  for  five  hours,  no  venous  stasis  occurred,  and  the 
contractions  continued  until  death.     Peripheral  irritation  (of 
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the  web)  increased  the  contraction.  Tetanus  existed  only  in 
the  head,  and  hyoid  regions.  Experiments  15,  16,  17,  repeti- 
tions with  same  result. 

Experiment  18. — Large  Rana  leopardina,  cord  destroyed 
as  in  Experiment  13 ;  the  animal  previously  received  0.05  sub- 
cutaneously.  On  placing  it  on  the  edge  of  the  table,  with  the 
hind  legs  dependent,  no  cederaa  occurred  in  these  parts.  In 
non-strychninized  frogs  such  cederaa  is  almost  a  constant  phe- 
nomenon under  these  circumstances. 

From  these  experiments  but  one  conclusion  can  be  drawn: 
that  the  vaso-motor  influence  of  strychnia  is  in  part  at  least 
independent  of  the  central  nervous  system,  for  the  contraction 
of  the  vessels  persists  after  the  nerves  are  divided  (Experi- 
ments 11,  12),  and  after  destruction  of  the  greater  part  of  the 
cord  (Experiment  15).  The  engorgement  of  the  veins  is  also 
shown  to  be  a  mechanical  phenomenon,  for  it  I'eached  its  high- 
est point  while  the  animal  was  in  tetanus,  and  was  absent  nat- 
urally when  the  vein  was  divided,  as  well  as  where  there  was 
no  tetanus  of  the  trunk  muscles.  The  oedema  followino^  the 
vaso-motor  paresis  induced  by  destruction  of  the  cord  is  there- 
fore absent  in  strychnia  poisoning.  In  this  independency  of 
strychnia  with  regard  to  its  vaso-motor  influence,  it  is  analo- 
gous to  nitrite  of  amyl,  which,  according  to  Huizinga,  also  may 
act  locally  on  the  blood-vessels. 

PROPOSITION    V. 

That  the  j^eripheral  nerves  take  no  active  part  in  the  pro- 
duction of  the  typncal  strychnia  symptoms,  and  that 
no  anatomical  changes  occur  iii  their  structure. 

Experiment  3. — The  crural  and  sciatic  nerves  of  a  large 
toad  were  divided  on  one  side  in  the  altitude  of  the  coxo-fe- 
moral  joint,  without  loss  of  blood.  The  leg  was  completely 
paralyzed.  Strychnia  0.1  injected  under  the  skin  ;  within  I'full 
opisthotonos  and  clonic  spasms  of  trunk,  head,  both  anterior, 
and  right  hind  leg.  The  divided  member  (left  hind  leg)  re- 
mained quiescent  throughout;  the  animal  died  in  twenty-two 
minutes. 

Experiment  10. — -Large  Biifo,  0.006  subcutaneously  ;  usual 
prodromata,  complete  tetanus  in  62",  during  the  progress  of 
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which,  the  nerves  of  the  left  hind  leg  were  divided.  The  division 
was  completed  6'  from  the  time  the  first  tetanic  spasm  had 
manifested  itself,  and  the  limb  which  till  now  had  been  rigid 
and  convulsed  like  the  rest  of  the  body,  became  as  relaxed 
and  quiescent  as  in  Experiment  3,  for  four  minutes.  At  the 
end  of  that  time  it  participated  slightly  in  a  clonic  spasm;  on 
reopening  the  wound,  I  found  a  delicate  branch  of  the 
plexus  intact;  on  its  division  no  further  symptoms  occurred 
in  that  extremity,  the  animal  dying  in  four  hours. 

Sixteen  other  toads,  in  whom  various  nerves  had  been 
divided  in  the  anterior  and  posterior  extremities,  exhibited 
correspondingly  absence  of  tetanus  in  the  muscles  supplied 
by  the  divided  nerves.  The  same  was  observed  in  mammals. 
I  found  in  several  of  these  instances  that  the  discrepancy  be- 
tween authors  with  regard  to  the  paralysis  or  non-paralysis  of 
the  motor  nerves,  can  be  easily  explained.  The  reaction  ot 
the  sciatic  nerve  was  unaltered  in  those  animals  wliich,  either 
on  account  of  their  size,  or  the  smallness  of  the  dose  received, 
suffered  only  a  moderately  intense  tetanus,  and  for  a  short 
time;  but  the  longer  the  tetanus  had  lasted,  the  greater  its  in- 
tensity, the  more  the  reaction  became  diminished.  I  had  in 
the  earlier  experiments  given  large  doses  of  the  alkaloid  to 
toads,  and  found  them  relaxed  and  apparently  dead  four  or 
six  hours  later.  In  making  autopsies  of  such  animals,  I  found 
the  heart  still  beating,  and  from  this  was  led  to  watch  other 
apparently  dead  toads  for  some  further  time  before  throwing 
them  away,  and  was  frequently  surprised  to  find  an  animal 
previously  supple,  and  of  a  cadaver-like  softness,  return  to  life 
(especially  after  a  cool  evening)  in  from  six  to  twelve  hours. 
In  three  instances  I  found  a  repetition  of  the  tetanus.,  occur- 
ring on  recovery;  and  with  or  without  tetanus  the  recovery 
was  never  permanent,  for  the  animals  died  in  an  asthenic 
state. 

One  toad  was  tested  as  to  his  reaction,  while  in  the  condi- 
tion of  apparent  death,  and  this  was  found  nut;  when  he  again 
showed  symptoms  of  animation,  it  was  obtained. 

In  a  large  frog  that  had  been  in  tetanus  thirty-seven  days, 
the  nerves  of  the  left  hind  leg  were  divided,  the  tetanus  con- 
tinued in  the  other  leg  as  well  as  in  the  trunk,  but  the  ope- 
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rated  limb  was  quiescent,  and  on  testing-  the  exposed  nerves 
of  both  sides  four  hours  afterwards  a  ditierence  of  four  centi- 
metres found  in  favor  of  the  left  (operated)  limb. 

From  these  facts  I  am  led  to  look  upon  the  diminislied  re- 
action, not  as  the  result  of  a  specific  paralysis  produced  by 
strychnia,  but  as  analogous  to  the  diminished  reaction  which 
follows  any  over-exertion  of  the  rolxintary  muscles.  That 
strychnia  exercises  no  special  influence  on  the  nerves  in  this 
direction  is  shown  by  the  fact,  that  where  the  nerves  are  di- 
vided, and  where  as  the  sequel  will  show,  it  can  be  chemically 
traced  in  the  nerves  of  the  operated  limb,  no  difference  from 
the  reaction  of  the  separated  nerves  of  a  non-strychninized 
animal  can  be  observed,  while  the  further  the  tetanus  pro- 
ceeds in  the  opposite  member,  the  less  pronounced  the  reac- 
tion. 

Experiment  270. — Medium-sized  Hana  fontinalisj  chronic 
tetanus  had  lasted  seventeen  days.  The  nerves  of  left  hind 
leg  divided  as  in  Experiment  3;  immediately  the  tetanus 
ceased  in  that  limb,  while  it  continued  until  the  death  of  the 
animal  (which  took  place  two  days  later),  in  the  rest  of  the 
body.  The  sciatic  nerve  of  the  unoperated  limb  was  exam- 
ined microscopically,  and  not  the  slightest  indication  of  a 
change  observed;  its  sheath  was  hypergemic. 

I  have  after  numerous  examinations  made  on  the  nerves  of 
animals  killed  suddenly  by  large  doses,  as  well  as  killed  by 
the  long-continued  use  of  minimal  doses,  arrived  at  the  con- 
clusion, that  strychnia  produces  neither  primary  nor  second- 
ary changes  in  the  tissue  of  the  peripheral  nerves. 

Having  proved  that  division  of  the  nerves  instantly  abol- 
ished strychnia  tetanus,  it  behooves  us  to  show  whether  the 
continuity  of  the  nerves  is  sufficient  to  maintain  the  limb  in 
tetanus,  if  the  circulation  is  interfered  with. 

Experiment  38. — A  large  toad  is  secured  on  the  operating 
table,  and  the  integument  of  the  right  hind  leg  being  divided 
by  an  incision  encircling  the  limb,  the  crural  and  sciatic  nerves 
are  exposed  and  isolated.  The  blood-vessel  accompanying  the 
sciatic  nerve  is  torn  through  purposely,  and  then  the  entire 
extremity  is  amputated,  with  the  exception  of  the  previously 
isolated  nerves,  which  are  kept  moistened  by  serum.     Hypo- 
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dermic  injection  of  strvclinia  0.001.  In  2'  violent  clonic 
spasms  of,  the  whole  ho(\\\  .synchronous  spasms  of  leg  and 
foot  of  amputated  limb.  The  only  difference  between  the 
right  and  the  left  leg  was  that  the  spasms  of  the  femoral  mus- 
cles were  limited  to  contractions  of  the  divided  bellies,  and 
produced  no  movements  of  the  limb  as  a  whole.  The  death 
oi"  the  animal  occurred  the  next  day,  eighteen  hours  after  ope- 
ration; and  while  the  tetanus  continued  in  the  body  as  a  whole, 
to  the  time  of  death,  it  ceased  four  hours  earlier  in  the  ampu- 
tated limb,  its  nerves  having  softened,  and  the  tissues  decom- 
posed. 

Experiments  39,  40,  44,  and  42  confirmatory.  These  exper- 
iments signally  prove  that  the  muscular  tetanizing  influence 
is  conveyed  from  the  central  nervous  system  to  the  muscles  l)y 
way  of  the  peripheral  nerves,  that  it  is  not  modified  by  the 
nerves,  that  the  latter  play  merely  the  part  of  passive  conduct- 
ing mechanisms,  and  that  as  such,  if  the  central  nervous  sys- 
tem is  intact,  they  alone  are  concerned  in  conveying  the  tetan- 
izino;  influence. 

Experiment  43. — The  left  hind  leg  of  a  Rana  leopaixlina  is 
separated  as  in  Experiment  38,  the  crural  and  sciatic  nerves  be- 
ing left  intact,  the  limb  is  then  immersed  in  a  saturated  strych- 
nia solution.     Left  therein  for  twelve  hours  ;  no  result. 

Experiment  47. — Repetition  ;  same  failure  ;  the  proximal  ex- 
tremity of  the  amputated  limb  was  then  permitted  to  touch 
the  level  of  the. fluid;  in  16'  general  tetanus;  the  mutilated 
limb  which,  suspended  in  a  saturated  sohition  for  six  liours, 
failed  to  show  any  spasms,  now  had  them  well  marked. 

Experiment  228. — Rabbit :  left  femoral  and  sciatic  arteries 
ligated,  extremity  amputated,  excepting  the  great  nerve  trunks, 
which  were  previously  isolated  (no  chloroform  employed) ; 
0.006  injected  into  neck  ;  animal  in  extreme  tetanus  in  18"  ; 
mutilated  extremity  agitated  by  clonic  spasms,  until  death, 
2  hrs.  20'.  Care  was  taken  to  keep  the  limb  warm,  and  the 
nerves  moistened  with  serum.  It  was  observed  that  there  was 
a  symmetry  of  the  hind  legs  as  to  the  time,  rhythm  and  dura- 
tion of  the  spasms.  On  testing  for  strychnia,  no  evidences 
were  obtained  from  the  distal  part  of  the  left  sciatic  nerve ; 
faint  traces  were  obtained  from  the  right,  and  from  the  left 
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above  the  line  of  amputation,  which  1  did  not  consider  very 
decisive  ;  I  therefore  selected  a  larger  animal  and  gave  maxi- 
mal doses  of  strychnia. 

Experiment  229. — Large  mongrel  dog;  25  grains  of  strych- 
nia acetas  jt»er  orem^*  12  grains  per  rectum  in  solution.  The 
left  hind  leg  was  then  separated  as  in  the  last  experiment, 
and  as  soon  as  the  first  symptoms  of  strychnia  poison- 
ing (labored  respiration,  horripilations,)  showed  themselves, 
which  was  32'  after  administration,  one  gramme  more  was 
injected  in  solution  in  three  different  parts  of  the  body. 
During  the  injection  the  animal  passed  into  a  violent  general 
tetanus  which  continued  without  remission  11',  when  relaxa- 
tion and  death  took  place.  The  entire  length  of  the  sciatic 
and  the  greater  part  of  the  crural  nerves  of  the  right  side 
were  placed  in  one  test  tube,  the  same  nerves  of  the  left  side 
below  the  line  of  amputation  in  another.  Portions  of  other 
divisions  of  the  nervous  system  were  also  preserved,  the  re- 
sults of  their  examination  will  be  referred  to  in  another  place. 
The  contents  of  the  first  two  test  tubes,  the  one  containing 
the  left  nerves  designated  as  A,  the  other  as  B,  were  digested 
with  a  mixture  of  two  parts  of  muriatic  acid  to  ten  of  water 
for  two  days,  until  the}-  were  completely  fluid,  the  emulsion 
was  filtered,  the  part  remaining  on  the  filter  being  redigested 
and  refiltered,  and  treated  with  commercial  alcohol  as  long  as 
anything  more  would  dissolve.  The  residue  was  repeatedly 
washed  with  water  and  filtered.  The  resulting  fluid  was  evap- 
orated to  dryness  in  a  water  bath,  and  this  residue  in  turn 
treated  with  alcohol,  for  three  days,  filtered  and  evaporated, 
again  dissolved  in  water  and  again  filtered.  Now  liquor  am- 
monias was  added  in  excess,  and  the  whole  shaken  up  in  a  flask 
with  chloroform.  The  latter  having  subsided  was  then  drawn 
ofi*  with  a  pipette,  and  rapidly  evaporated  on  a  water  bath ; 
the  dry  residue  then  moistened  with  sulphuric  acid  (monohy- 
drous)  and  exposed  to  the  water  bath  again.  The  charred 
matter  was  finally  dissolved  in  water,  again  treated  with  an 
excess  of  ammonia  and  chloroform,  this  procedure  being  re- 
peated thrice,  until  the  sulphuric  acid  ceased  to  char  the  evap- 
orated residue,  when  it  was  suspended  in  chloroform;  a  drop 

*  Wrapped  up  in  meat. 
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of  this  solution  after  partial  condensation  by  evaporation  was 
dropped  on  the  bottom  of  a  warm  porcelain  capsule ;  as  each 
drop  evaporated  another  was  added.  As  soon  as  the  capsule 
was  cooled  off,  the  residual  coating  was  moistened  with  strong 
sulphuric  acid,  a  minute  crystal  of  bichromate  of  potash  being 
laid  in  the  centre.  In  specimen  A  no  result  followed,  in  B 
the  spot  turned  successively  blue,  violet,  a  beautiful  crimson, 
red  and  green;  the  latter  color  remaining  permanent. 

Thus  the  presence  of  strychnia  in  the  muscles  and  nerves 
themselves  is  shown  to  be  unessential  to  the  production  of 
tetanus. 

PROPOSITION    VI. 

That  strychnia  increases  the  sensibility  of  the  i^eHjyheral 
organs  of  sense^  hut  that  it  is  an  error  to  therefore  desig- 
nate the  convulsions  of  strychnia  as  the  sole  result  of  an 
increased  reflex  excitability  of  the  cord. 

Regarding  the  first  part  of  the  proposition  there  are  no  dif- 
ferences of  opinion  among  observers.  Strychnia  in  therapeu- 
tical doses  has  a  marked  effect  upon  the  peripheral  sense 
apparatus,  which  effect  is  even  more  patent  in  pathological 
cases.  We  see  this  very  clearly  in  the  case  of  amaurosis,  es- 
pecially when  due  to  toxic  influences  (nicotin  poisoning) ;  a  re- 
cent writer  has  indeed  found  that  by  brushing  a  solution  of 
strychnia  on  the  regio  olfactoria  of  healthy  as  well  as  of  anos- 
mic  individuals,  the  acuteness  of  the  sense  of  smell  could  be 
increased.  If  this  observer's  (Moller)  results  are  confirmed* 
they  clearly  prove  that  the  heightened  sensibility  is  in  part  at 
least  peripheral,  whatever  share  the  heightened  functional  ac- 
tivity of  the  nervous  centres  may  have. 

If  the  old  dictum,  that  the  strychnia  tetanus  is  solely 
adducible  to  an  increased  reflex  excitability  were  correct, 
then  the  occurrence  and  intensity  of  the  spasms  would  con- 
stantly depend  upon  the  occurrence  and  intensity  of  the  peri- 
pheral irritation.  That  is  far  from  being  the  case.  ()ne 
frequently  observes  a  frog  passing  into  tetanus,  on  irritation, 
who  recovers,  and  crawls  away  or  sits  still,  in  spite  of  frequent 

*  I  confess  that  it  is  very  difficult  to  control  such  a  difficult  operation  as 
painting  the  regie  olfactoria  with  such  a  solution,  properly. 
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rejjetitions  of  that  irritation.  Wlien  left  to  himself,  and  while 
evei'vthing  is  quiet,  he  suddenly  develops  an  exquisite  tetanus. 
In  a  large  goat,  poisoned  with  a  large  dose  of  crystalline  strych- 
nia, and  where  on  account  of  the  sh'ght  solubility  of  the  alka- 
loid in  the  gastric  juice,  the  symptoms  were  delayed  a  long 
time,  it  was  observed  that  the  prodromal  horripilations  came 
on  without  any  regard  to  the  occurrence  of  disturbance.  But 
this  question  can  be  submitted  to  crucial  test. 

Experiment  282. — Large  bull-frog;  the  brain  and  spinal 
cord  exposed  for  their  entire  length;  the  posterior  roots  of  all 
the  spinal  nerves,  the  auditory  trigeminus  (which,  in  the  frog, 
includes  the  glosso-pharyngeal)  and  optic  nerves  divided.  All 
sensory  impressions,  except  those  of  smell  and  the  visual 
sensations  were,  therefore,  excluded.  To  remove  the  former, 
the  olfactory  lobe  was  separated  from  the  cerebrum.  Fifteen 
minutes  after  the  operation,  0.0015  strychnia  injected  into 
dorsal  wound.  Within  one  minute  complete  opisthotonos, 
preceded  by  a  brief  clonic  spasm.  The  tetanus  presented  the 
same  picture  as  that  of  an  uninjured  frog,  except  that  jarring 
the  table  failed  to  bring  on  the  spasm,  although  direct  irrita- 
tion of  the  cord  and  medulla  did  so.  The  spasms,  however, 
became  more  aneuertjetic  towards  the  end  than  in  an  uiimuti- 
lated  frog. 

When  the  animal  was  picked  up  and  thrown  down  violently, 
it  responded  like  an  uninjnred  frog,  by  a  tetanic  spasm;  but 
here,  probably,  the  direct  influence  upon  the  nervous  centres 
by  concussion  was  the  causal  factor  :  for  the  skin  could  be 
pinched,  the  toes  cut  away  singly,  the  leg  amputated,  and  the 
eye  pinched,  without  any  such  result. 

Experiment  296. — Kitten  twelve  days  old  ;  division  of  pos- 
terior roots  of  all  the  dorsal  and  cervical  nerves  ;  then  division 
of  cord  at  atlo-occipital  articulation,  and  also  below  middle 
dorsal  region.  Where  the  roots  were  left  undivided  and  a 
corresponding  division  of  the  cord  was  made  in  another  kitten 
of  the  same  litter,  it  had  been  previously  ascertained  that  per- 
fect tetanus  ensued  in  the  head,  trunk  and  anterior  extremities 
when  strychnia  was  administered.  In  the  present  instance  0.01 
strychnia  injected  into  dorsal  wound  ;  in  40"  trismus  and  exten- 
sion of  head;    at  3'  45",  a  sudden  tetanus  of  the  trunk  and 
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anterior  extremities,  passing  into  clonic  spasms,  with  which 
the  animal  died  at  6'. 

Here  all  sensory  influences  on  that  segment  of  the  cord  from 
which  the  nerves  of  the  trunk  and  anterior  extremity  take 
their  origin,  were  abolished,  and  yet  we  obtained  the  typical 
strychnia  spasms.  The  delay  in  the  response  of  the  cord 
noticed  in  the  last  experiment  will  be  discussed  elsewhere. 
The  experiments  of  Freusberg,  Mayer  and  MoUer  liave  paved 
the  way  for  regard hig  strychnia  as  a  primary  irritant  of  the 
grey  matter,  a  view  which  my  experiments  fully  confirm. 

That  peripheral  irritation  increases  and  maintains  the  te- 
tanus and  spasms,  remains,  nevertheless,  a  fact;  and  this  has 
been  recorded  by  the  earliest  experimenters.  What,  there- 
fore, the  originality  in  the  recent  suggestions  of  a  French 
writer  consists  in  —  who  recommends  darkness  and  quiet  as 
important  adjuvants  in  the  treatment  of  strychnia  poisoning — 
it  is  difficult  to  see.  The  older  physiologists  have  long  ago 
noticed  that  recovery  is  more  likely,  under  these  circum- 
stances, and  almost  every  therapeutical  hand-book  embodies 
these  suggestions.  I  have  employed  darkness  and  quiet 
as  most  important  aids  in  keeping  frogs  alive  for  weeks, 
under  the  influence  of  the  alkaloid.  [  See  chronic  strychnia 
poisoning.] 

PROPOSITION    VII. 

That  strychnia  acts  upon  the  entire  grey  matter  of  the  central 
7iervous  system  y  that  the  characteristic  tetanus  is  due  to 
the  effect  on  the  axial  tract  {central  tubular  grey  matter)^ 
whose   upper   extremity    (  pons,   medulla   and   cervical 
cord)  is  more  concerned  in  the  production  of  the  spasms 
than  the  lower  {lower  cervical,  dorsal  and  lumbar  cord). 
The  question  as  to  whether  strychnia  is  to  be  considered  as 
exercising  a  cerebral  or  a  spinal  tetanizing  influence,  is  the 
most  disputed    one  of   this  subject  under  discussion  at  the 
present  time.     Two  of  the  most  recent  experimenters  flatly 
contradict  each  other  on  this  point  —  Mayer  claiming  that  the 
spinal  cord  per  se  could  not  produce  spasms,  under  the  influ- 
ence of  strychnia;  Freusberg,  on  the  other  hand,  asserting 
that  it  is  the  part  chiefly  concerned.     We  shall  And  that  both 
are  wrong,  and  that  the  truth  lies  between. 
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Experiment  50. — Large  toad  ;  Ininbar  cord  divided  crudely 
as  only  the  left  hind  leg  hung  passively,  it  was  to  be  pre- 
sumed, and  the  autopsy  confirmed  this,  that  only  a  part  of 
the  cord  and  cauda  was  divided,  (lave  0.005  with  Pravaz's 
syringe  into  peritoneal  cavity;  in  1'  accelerated  flank  move- 
ment, in  4'  clonic  and  tonic  spasms  of  whole  body,  except 
left  hind  leg. 

Experiment  54. — Toad ;  division  of  cord  higher  up,  above 
origin  of  crural  nerves;  0.005  strychnia;  perfect  tetanus  of 
head,  trunk  and  anterior  extremities ;  posterior  extremities 
relaxed,  and  quiescent  until  death. 

Experiment  55. — Toad ;  division  of  cord,  a  millimetre  be- 
low lowest  brachial  nerve;  absence  of  tetanus  in  hind  legs; 
tetanus  of  trunk  less  perfect  than  in  Experiment  54. 

Experiment  56. — Large  Ranaleopardina ;  cord  divided  im- 
mediately above  the  point  where  the  greater  brachial  trunk 
is  given  off;  the  animal  was  allowed  twenty-four  hours  to 
recover.  As  frequentl}'  has  been  observed,  several  hours  after 
operation,  spontaneous  tetanus  (rigidity)  occurred  in  the  hind 
and  fore  legs,  from  which  the  animal  recovered.  Twenty-four 
hours  after  operation,  0.005  strychnia  subcutaneously.  3,' 
pupils  dilated,  eyes  protrude,  tetanus  in  head  (hyoid,  extensor 
capitis,  ocular  and  mandibular  muscles),  with  "lifting"  syn- 
chronous movements  of  fore  legs.  During  this  period  of 
perfect  head  and  imperfect  fore  leg  tetanus,  the  movements 
described  by  Pflueger  would  occur,  as  in  non-strychninized  frogs, 
when  the  board  on  which  the  animal  sat  was  tilted;  that  is, 
the  hind  legs  would  recover  themselves  when  there  was  danger 
of  falling.  2hrs.  40'  later,  a  second  dose  of  strychnia,  0.0025, 
was  given ;  this  was  added  to  the  water  in  the  jar,  to  which 
the  animal  was  transferred.  The  following  morning  the  head 
and  fore  legs  were  still  in  the  same  tetanus  as  the  day  before; 
in  the  course  of  the  day,  occasionally,  similar  spasms  could  be 
provoked  in  the  hind  legs  on  irritation;  these  were  not  syn- 
chronous with  the  head  spasm,  and  consisted  of  an  imperfect 
extensor  spasm,  produced  by  violent  irritation,  such  as  throw- 
ing a  book  on  the  table.  During  the  afternoon,  the  head  te- 
tanus continued  unabated  — frog  still  in  stryehninized  water  — 
but   no  spasms  whatever  in  posterior  segment  of  body ;  the 
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fore  leg  tetanus  became  weaker  and  weaker,  and  was  finally 
abolished.  The  third  day,  the  head  spasm  was  very  marked, 
no  other  part  of  the  body  affected.  In  the  afternoon,  animal 
apparently  dead  ;  on  opening  body,  heart  found  beating,  regu- 
lar and  full,  at  the  rate  of  eighteen  beats  per  minute. 

The  disappearance  of  the  fore  leg  spasm  after  it  had  once 
become  established,  points  to  a  disorganization  of  the  lowest 
part  of  the  anterior  segment  of  the  cord,  produced  by  the 
operation  and  resulting  hemorrhage ;  it  has,  therefore,  no 
essential  bearing. 

Experiment  160. — ^Large  toad;  division  through  anterior 
part  of  optic  lobes;  instant  ataxic  paresis  of  all  members; 
occasionally,  chorea-like  movements.  Injection  of  0.005  strych- 
nia subcutaneously  ;  tetanus  perfect,  as  in  uninjured  animals, 
with  the  sole  difference  that  reflex  tetanus  would  not  occur 
on  exposing  the  animal  to  a  bright  light. 

Experiment  117. — Toad;  division  just  below  cerebellar 
valvule;  after  operation,  tonic  flexion  of  trunk  and  extremi- 
ties, these  being  folded  inwards.  On  injecting  0.005  strychnia, 
violent  reflex  struggles  to  free  the  extremity  injected.  When 
tin's  animal  jumped,  previous  to  being  put  under  the  toxic 
influence,  it  regularly  rolled  over  on  its  back  ;  during  the  in- 
ception of  the  tetanus  it  rolled  over  in  like  manner.  Tetanus 
general  but  not  typical ;  in  one  hour  and  twenty  minutes,  death. 

Experiment  114. — Incomplete  destruction  of  medulla  ;  usual 
strychnia  tetanus. 

Experiment  115. — Toad.  Complete  separation  of  medulla 
from  cord  ;  a  second  division  below  cerebellum ;  tongue  pro- 
truded during  operation  ;  apparent  death.  Tetanus  as  usual, 
except  that  the  tongue  remained  protruded. 

Experiment  116. — Two  transverse  incisions  in  nervous  axis 
of  toad,  the  anterior  separating  the  cerebellum  from  the  optic 
lobes;  the  posterior  one-eighth  of  a  millimetre  below  calamus 
scriptorins.  There  was  complete  retraction  of  left  eyeball, 
and  contraction  of  left  pupil ;  protrusion  of  right  eye  and 
dilatation  of  right  pupil,  as  a  result  of  operation.  Strychnia 
0.005  subcutaneously  ;  tetanus  of  tympanic,  hyoid  and  ce- 
phalic muscles  within  2',  followed  in  4'  by  general  tetanus  of 
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trunk  and  extremities.  At  no  time  were  there  any  spasms 
of  ocular  muscles ;  these  remained  as  before  administration. 

Experiment  124. — Division  just  above  first  cervical  pair  in 
toad.  Strychnia  0.0025 ;  well-marked  tetanus  of  head  and 
upper  part  of  trunk,  none  of  body  or  extremities. 

Experiment  201. — Same  division  in  a  Rana  leojpardina. 
Tetanus  general. 

Experiment  202. — Same  division  in  another  Rana  leopard- 
ina.  Stryclmia  0.0025 ;  well-marked  tetanus  of  head  within 
1'  ;  for  eight  minutes  the  members  were  perfectly  quiescent; 
at  the  end  of  that  time  the  extremities  shot  out  in  ideal 
tetanus,  and  remained  so  for  twenty-eight  minutes,  when  re- 
laxation of  these  parts  took  place,  although  the  head  was  still 
rigidly  tetanized.  During  the  following  half  hour,  the  head 
spasms  became  clonic,  the  shocks  becoming  gradually  more 
marked  and  frequent;  and  at  the  end  of  this  period,  the  ex- 
tremities again  shot  out,  and  were  agitated  by  clonic  spasms. 
When  these  ceased  it  w^as  easy  to  renew  them  by  appropriate 
irritation.  From  this  time  on,  the  spasms  of  the  extremities 
became  less  perfect  and  rarer,  while  those  of  the  head  con- 
tinued unabated  until  death — four  hours  from  the  time  of 
administi'ation. 

Experiment  203. — Same  operation  in  same  species.  The 
animal  was  frequently  pinched,  thrown  on  the  floor  and  other- 
wise disturbed  after  the  poisonous  agent  had  been  adminis- 
tered. The  extremities  showed  no  tetanus  until  seven  minutes 
from  the  time  the  head  had  been  afl'ected. 

Experiment  204. — Nannernys  guttata  (small  yellow  spotted 
turtle).  Division  of  cord  between  roots  of  second  and  third 
cervical  nerves;  strj'chnia  0.01;  tetanus  of  head  and  hyoid 
muscles,  none  of  retractor  capitis  or  extremities. 

Experiment  205. — C krysemys piGta{y^mie^  turtle).  Division 
through  calamus  scriptorius;  strychnia  0.015;  complete  and 
general  tetanus. 

Experiment  319. — Rana  leojmrdina,  which  had  been  in 
strychnia  tetanus  for  eighteen  days.  Cord  divided  through 
region  of  first  brachial  nerve  ;  instant  cessation  of  tetanus  in 
extremities,  but  continuance  of  tremors*  in  same. 

*  These  tremors  are  not  essentially  strychnia  symptoms.     See  sequel. 
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The  evidence  of  these  experiments  is,  on  first  sight,  some- 
what confusing.  This  much  is  certain,  however,  that  the 
lower  down  the  cord  is  divided,  the  more  certain  are  we  of 
rendering  it  impossible  for  strychnia  to  tetanize  the  muscles 
deriving-  their  nerves  from  the  lower  segment.  Division  in 
batrachians  of  the  dorsal  portion  of  the  cord,  will  prevent 
tetanus  in  the  hind  legs  (Experiments  50,  54,  55)  ;  in  the 
majority  of  animals  division,  as  in  Experiment  56,  will  check 
tetanus  in  all  extremities.  It  further  appears  that  division 
above  the  origin  of  the  brachial  nerves,  even  when  it  does  not 
prevent  tetanus,  will  delay  the  spasms  for  an  appreciable 
period  of  time,  varying  from  three  to  fifteen  minutes  (Experi- 
ments 201,  202.  203j.  The  delay  is  manifested  by  the  rela- 
tively earlier  occurrence  of  the  head  tetanus ;  and  that  it  is 
not  due  to  lack  of  reflex  irritation,  a  comparison  of  experi- 
ments 202  and  203  will  demonstrate. 

Division  above  or  in  the  latitude  of  the  calamus  scriptorius, 
exercises  no  influence  on  the  general  spasms. 

Altogether,  these  experiments  show  that  the  farther  re- 
moved an}'  portion  of  the  cord  is  from  the  medulla  oblongata, 
the  less  likely  is  it  to  react  on  strychnia  by  itself,  and  that  in 
regard  to  strychnia,  as  in  some  other  respects,  the  medulla 
deserves  the  name  of  a  v^eritable  convulsive  centre. 

All  animals  are  not  alike  in  this  respect.  In  tritons,  tad- 
poles, salamanders  and  fish,  section  of  the  dorsal  cord  will 
not  check  tetanus  in  the  muscles  supplied  by  the  part  behind 
the  line  of  section.  It  is  singular  that  a  similar  result  should 
be  obtained  in  the  case  of  the  newly-born  of  higher  animals. 

Experiments  140-150,  inclusive. — Five  kittens  of  one  litter, 
thirty-six  iiours  old,  were  each  injected  hypodermically  with 
0.05  strychnia.  In  three,  the  section  of  the  coi'd  was  made 
before  convulsions  appeared;  in  two,  after. 

Experiment  146. — Section  through  lower  cervical  cord,  be- 
fore convulsions  had  iti)peared.  Subsequent  tetanus  general ; 
pupils  contracted ;  death  in  6'. 

Experiment  147. — Section  through  lower  dorsal  cord  before 
tetanus.  Subsequent  tetanus  well-marked,  except  in  postei'ior 
extremities,  where  it  was  feeble ;  but  the  tail  was  in  the  typi- 
cal erection. 
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Experiment  148. — Section  one  millimetre  below  obex.  Sub- 
sequent tetanus  general ;  pupils  dilated. 

Experiment  149. — Section  through  middle  dorsal  cord ; 
after  tetanus  became  established,  no  relaxation  of  posterior 
extremities;   death  in  12'. 

Experiment  150. — Section  through  lower  dorsal  portion  of 
cord,  after  established  tetanus.  Tremors  of  hind  legs  follow 
the  section,  which  gradually  abate,  leaving  these  parts  in  rigid 
tetanus ;  this  in  turn  passes  awaj,  but  is  brought  on  again  by 
pinching  the  tail.  This  again  abates,  and  death  takes  place 
in  19'. 

Here,  while  section  of  the  cervical  and  upper  dorsal  cord 
did  not  have  the  effect  of  checking  the  spasms,  wdiich  effect 
was  noticed  in  adult  amphibians  and  reptiles,  and  wdiich  we 
shall  also  find  in  adult  mammals,  still  we  find  that  division  in 
the  lower  dorsal  region  diminished,  if  it  did  not  check  the 
tetanus  in  the  hind  legs,  thus  confirming  the  truth  of  our 
general  proposition. 

In  older  animals  the  effect  of  such  section  is  much  more 
pronounced. 

Experiments  172-176,  inclusive. — Eive  kittens  of  the  same 
litter,  twelve  days  old,  treated  as  the  last  set,  three  being 
strychninized  after,  two  being  strychninized  before  section  of 
cord,  in  various  attitudes.  Of  the  former  group,  one  (Experi- 
ment 174,  corresponding  to  148  of  last  series)  died  before  any 
observations  were  made. 

Experiment  172. — Division  of  lower  cervical  cord  before 
tetanus.  Subsequent  tetanus  general,  but  trismus  preceded 
the  general  tetanus  by  1'  15"  ;  death  in  3'. 

Experiment  173. — Division  of  lower  dorsal  portion  of  cord, 
before  administration.  On  administration,  no  tetanus  of  pos- 
terior segment  of  body  ;  at  5'  30"  a  twitch  of  the  tail  occurred, 
which  was  of  momentary  duration,  and  was  not  repeated; 
death  in  29'. 

Experiment  175. — Division  of  middle  dorsal  cord,  during 
opisthotonos.  At  the  moment  of  division  a  fibrillary  tremor 
occurred  in  the  hind  legs,  and  the  tail  became  relaxed.  The 
whole  animal  then  passed  out  of  spasm;  but  within  45"  it 
became  convulsed  in  head,  fore  feet,  and  trunk;  20"  later  this 
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extended  to  posterior  segment  of  body.  On  irritating  the 
posterior  extremities,  the  spasms  became  intensiiied.  Death 
in  18'. 

Experiment  176. — Section  of  junction  of  dorsal  with  lum- 
bar cord,  in  altitude  of  last  dorsal  nerve,  during  opisthotonos. 
Cessation  of  tetanus  in  hind  legs  and  tail ;  death  in  20'. 

Experiment  177. — Half-grown  pup.  Division  of  cord  be- 
tween atlas  and  axis ;  artificial  respiration  ;  strychnia  0.05, 
subcutaneously.  Tetanus  of  head-muscles  ;  trismus  in  I'SC; 
in  4'  an  imperfect  clonic  agitation  of  body,  which  ceased  after 
having  lasted  live  seconds,  and  recurred,  but  with  still  more 
diminished  intensity,  three  minutes  later.  During  all  this 
time,  the  trismus  and  ocnlo-motor  spasms  were  extreme.  At 
the  time  of  death  only  the  head  was  affected  (12'). 

Experiment  152. — Full-grown  terrier.  Chloroformed  ;  cord 
divided  at  seventh  cervical  vertebra.  Before  recoverino'  from 
anaesthetic,  0.075  was  injected  under  skin,  and  within  one 
minute  the  head  was  in  tetanus,  and  the  fore  legs  were  in  a 
fibrillary  spasm,  which  progressively  merged  into  clonic  con- 
vulsions. Death  in  eighteen  minutes,  no  tonic  or  clonic  spasms 
having  occurred  in  posterior  extremities. 

Experiment  153. — Full-grown  mongrel  cur.  Cord  divided 
between  second  and  third  cervical  vertebra.  The  operation 
was  performed  hastily,  to  give  the  animal  the  best  chances  of 
recovery,  and  was  permitted  to  recover  from  the  effects  of  the 
chloroform.  Strychnia  0.06,  subcutaneously.  In  1'  head  af- 
fected with  the  most  extreme  tetanus,  the  teeth  grating  on 
each  other.  Artificial  respiration  was  maintained ;  and  the 
pupils  were  observed  to  be  moderately  contracted.  For  nine 
minutes  not  the  slightest  movement  occurred  in  the  trunk 
and  extremities,  although  peripheral  irritation  was  not  want- 
ing (respiratory  manipulations).  Suddenly,  and  without  pre- 
monitory symptoms,  a  violent  tetanic  spasm  agitated  the 
extremities,  trunk  and  tail,  lasting  2'  30",  and  giving  way  to 
complete  relaxation  ;  during  this  period  of  relaxation,  the 
head  continued  in  spasm,  the  jaws  being  firmly  set,  the  ears 
and  nostrils  twitching,  the  extensors  of  the  head  being  in  con- 
traction. As  long  as  artificial  respiration  could  he  main- 
tained, the  pupils  were  cont/'acted ;    as  soon   as  it  was  sus- 
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pended,  they  became  dilated.  During  the  suspension  of  the 
artificial  respiration,  no  spasms  occurred  in  the  trunk,  nor 
were  those  of  the  head  intensified.  After  a  quiet  interval  of 
five  minutes,  the  tetanic  spasms  became  permanently  estab- 
lished, and  were  synchronous  with  those  of  the  head.  Death, 
36'  after  administration. 

On  the  autopsy  (given  fully  under  the  head  of  "pathology") 
it  was  found  that  the  cord  had  not  been  completely  divided. 
The  anterior  fissure  of  tlie  cord  had  not  been  reached,  and 
part  of  the  right  anterior  and  the  whole  left  anterior,  with 
part  of  the  left  lateral  columns,  were  intact.  Therefore  the 
passage  of  the  tetanizing  influence  of  the  medulla  oblongata, 
although  at  first  impeded,  was,  when  once  established,  perma- 
nent. As  a  collateral  result  we  observe  that  when  the  dis- 
turbing element  of  asphyxia  is  removed,  that  contraction  and 
not  dilatation  of  the  pupil  results. 

Experiment  210. — Half  grown  dog,  cord  divided  with  the 
exception  of  the  anterior  columns,  in  the  same  altitude  as  in 
the  preceding  experiment.  Intei'val  between  first  head  and 
first  trunk  spasm  (which  came  on  as  abruptly  as  in  210),  a  little 
over  four  minutes.  General  persistent  tetanus  after  twelve 
minutes;  completed  division  of  the  cord  at  14:',  whereupon 
the  spasms  continued  in  the  head  as  heretofore,  those  in  the 
body  instantly  ceased;  at  17'  a  weak  spasm  of  a  clonic  char- 
acter recurred,  and  ceased  in  ten  seconds,  but  the  head  spasm 
continued  until  death:  18'. 

Experiment  213. — Terrier;  cord  divided  as  incompletely  as 
in  210  and  153 ;  interval  between  first  head  and  first  trunk 
spasm,  6'.  Completion  of  section  at  9',  cessation  of  trunk 
spasms  as  before.  Thirty-three  minutes  later,  clonic  spasms 
lasting  11',  began  in  the  hind  limbs  spontaneously,  gradually 
involving  the  trunk  and  fore  legs,  until  the  trunk  was  in  com- 
plete opisthotonos;  relaxation  followed  lasting  2' ;  second  te- 
tanus (since  completed  division)  partially  clonic,  lasted  3'  30", 
interval  6';  third  tetanus,  less  energetic,  interval  11';  fourth 
spasm  momentary;  no  further  spasms  of  trunk  or  extremities 
until  death  (2  hrs.  10  'after  administration).  During  all  this  time 
head  tetanus  continued  with  undiminished  intensity.  Ap- 
parent   death    2   hrs.    5',    after  administration;   on   opening 


Spitzka — Effects  of  Strychnia  on  the  Brain^  etc.      i^25 

thorax,  heart   found    beating   slowly,    imperfectly   and  infre- 
quently. 

Experiment  214. — Terrier ;  complete  section  of  cord  in  same 
place,  no  chloroform  used,  strychnia  0.10  hypodermically ;  first 
head  spasm  3'  after  pupils  contracted,  first  body  spasm  22' 
later,  gradually  weakening  in  energy  as  in  213.  Death  in 
1  hr.  15',  head  spasms  energetic  to  the  end.  Rigor  mortis 
came  on  immediately  after  death  in  head,  not  established  in 
trunk  and  limbs  for  three  hours. 

These  experiments  show  that  even  high  division  of  the  cord 
will  delay  the  occurrence  of  strychnia  tetanus  in  the  trunk 
and  extremities  for  from  ten  to  thirty  minutes,  especially  if 
the  dose  has  been  moderate.  It  is  also  noteworthy  that  the 
tetanus  of  the  cord  is  less  energetic,  and  ceases  sooner,  than 
that  of  the  medulla  oblongata.  It  appears  that  the  lower 
down  the  cord  is  divided,  the  earlier  is  its  "  strychnia  excita- 
bility" exhausted.  That  the  maintenance  of  long-continued 
convulsions  depends  upon  the  intactness  of  the  communica- 
tions with  the  medulla  oblongata,  is  proven  by  Experiments 
210  and  213,  where,  while  there  was  some  delay  of  trunk 
spasms  after  partial  division,  these  spasms  were  perfect  and 
energetic  when  once  established,  but  when  the  division  was 
completed,  these  lost  in  intensity  and  frequency.  This  seems 
to  prove  that  a  certain  accumulation  of  irritations  in  the  me- 
dulla is  necessary  before  the  tetanizing  influence  can  pass  the 
narrow  bridge  of  white  substance  left  in  the  former  instance, 
and  that  when  this  bridge  is  destroyed,  the  removal  of  these 
influences  is  manifested  in  the  weaker  character  of  the  spasms 
of  the  completely  separated  lower  cord-segment.  It  also 
points  to  the  anterior  columns,  as  the  conductors  (in  part,  at 
least)  of  the  tetanizing  influence.  Several  experiments  which 
I  will  not  take  the  space  to  record,  prove  that  division  of  the 
posterior  white  columns  and  the  posterior  grey  cornua,  fails 
to  check  the  convulsions  in  the  slightest ;  to  some  extent  this 
strengthens  the  view  that  increased  reflex  irritability  is  not  as 
important  a  factor  in  the  production  of  strychnia  tetanus  as  is 
often  supposed. 

I  do  not  think  that  there  is  any  source  of  error  in  these 
experiments ;  that,  for  example,  the  division  of  the  cord  it- 
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self,  or  of  its  vessels,  interfered  with  the  legitimate  effects  of 
strychnia.  If  a  suspension  of  the  blood  supply  were  the 
cause  of  the  suspension  of  the  tetanus,  why  should  the  latter 
be  most  marked  in  case  the  lumbar  cord  is  divided,  and  least 
marked  where  the  upper  cervical  cord  is  cut?  In  the  latter 
instance  the  blood  supply  is  interfered  with  most ;  in  the 
former,  on  account  of  the  numerous  branches  from  the  lumbar 
and  intercostal  arteries,  not  at  all  (practically).  As  wrong 
would  it  be  to  state  that  spinal  shock  had  delayed  the 
usual  strychnia  manifestations :  for  in  several  experiments 
we  have  permitted  the  animal  to  recover  from  this  sliock,  and 
yet  had  the  same  result.  Then  in  the  beautiful  and  crucial 
experiment,  where  the  cord  of  a  frog  in  chronic  strychnia 
tetanus  was  divided,  we  had  instantaneous  cessation  of  the 
tetanus,  but  a  continuance  of  the  tremors,  due  to  an  artificially 
induced  pathological  condition,  thus  clearly  and  amply  demon- 
strating that  the  shock  of  a  section  does  not  affect  the  con- 
vulsibility  of  the  cor^  per  se.  I  feel  rather  inclined  to  seek 
for  a  source  of  error  in  the  inferences  of  those,  who  not  only 
do  not  content  themselves  with  sfating  that  the  strychnia 
tetanus  is  essentially  spinal,  but  go  so  far  as  to  claim  that 
division  of  the  cord  increases  its  intensity.  It  is  true  that 
occasionally  a  convulsion  occurs  after  division,  which  is,  if  not 
more  violent,  at  least  as  violent  as  the  severest  strychnia 
spasm,  being  both  maximally  clonic  and  tonic  combined  ;  but 
this  very  spasm  occurs  in  many  animals,  who,  without  receiv- 
ing any  strychnia,  have  the  cord  divided  ;  it  is  not  a  strychnia 
convulsion  at  all ! 

Our  general  conclusion  with  regard  to  warm-blooded  animals 
is  that  strychnia  affects  the  entire  tract  of  grey  matter,  but 
that,  in  adults,  as  a  rule,  its  influence  on  the  cortex  and  on 
smaller  segments  of  the  cord  is  unnoticeable,  if  given  in  mod- 
erately poisonous  doses.  That  the  older  the  animal,  the  more 
the  strychnia-excitability  of  the  cord  is  diminished,  until,  in 
the  adult,  it  may  become  almost  zero  in  the  dorso-lumbar 
rew-ion.  The  maximum  of  excitabilitv  is  confined  to  a  region 
bounded  by  the  anterior  border  of  the  pons  in  front  and  the 
level  of  the  second  cervical  nerve  root  behind.  In  this  re- 
spect, there  is  no  noticeable  difference  between  the  mammalia 
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and  the  acaudate  batrachia.  When  very  large  doses  are  given, 
premonitory  spasms  (monospasm,  Experiment  1)  are  some- 
times observed;  these  may  be  cortical,  the  horripilations  and 
panniculus  spasms  may  be  referred  to  the  hemispheres  like- 
wise, since  they  probably  have  a  psychical  motive. 

PROPOSITION    VIII. 

That  convulsions,  although  characteristic  of,  are  not  essential 
factors  of,  strychnia  poisoning  ;  and  that  strychnia  can 
produce  death,  loithout  the  complications  of  nervous  ex- 
haustion, asphyxia,  or  cardiac  paralysis. 

I  have  already  registered  several  experiments  in  which 
death  occurred  so  rapidly  in  mammals,  that  there  was  not 
time  enough  for  the  development  of  asphyxia,  as  in  the  case 
of  the  bat,  an  animal  which  will  survive  many  minutes  after 
ligation  of  the  trachea,  and  dies  in  a  few  seconds  under  the 
influence  of  strychnia.  We  have  also  seen  that  in  lower 
forms  of  life,  spermatozoa,  leucocytes,  infusoria,  et  cetera, 
death  occurred  without  any  vital  manifestations.  It  remains 
for  us  to  see  how  far  this  holds  good  for  the  mammalia. 

Experiment  80. — Half-grown  cat;  jugular  vein  exposed, 
secured  above  and  below  an  incision,  through  which  0.4 
strychnise  murias  is  injected.  Ligatures  rapidly  tightened, 
animal  loosened,  jumps  over  and  falls  on  its  back,  in  a  vio- 
lent momentary  opisthotonos;  death  in  47"  from  time  of 
injection.  The  pupils  were  in  medium  contraction,  the  tongue 
caught  between  the  teeth,  heart  beating  feebly  and  tremu- 
lousl}^  for  one  minute  and  a  half  longer. 

Experiment  81. — Puppy ;  0.2  strychnise  murias  injected 
into  external  jugular  vein  ;  almost  instantaneous  twitches  of 
entire  body;  apparent  death  in  V  5";  thorax  opened;  heart 
still  beating ;  stoppage  of  both  auricles  and  ventricles  in  sys- 
tole, at  3'  15". 

Experiment  83. — Large  cat ;  secured  ;  0.6  sti-ychnise  acetas 
rapidly  injected  into  thyroid  branch  of  common  carotid  ;  in- 
stantaneous struggle  (not  tetanic),  and  death  ;  autopsy  :  heart 
in  rigid  systole ;  brain  moderately  injected  ;  no  venous  en-^ 
gorgement. 
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Experiment  96.— Large  cat.  Chloroformed;  0.5  injected, 
as  before  (cannla  pushed  forward  to  lumen  of  carotid  trunk). 
Death  instantaneous;  brain  ansemic. 

As  an  appendix  to  this  chapter  I  will  add  one  experiment, 
which  sustains  the  inference  that  the  legitimate  eifect  of  strych- 
nia is  contraction  and  not  dilatation  of  the  pupil.  In  order 
to  test  this  properly,  it  is  necessary  to  eliminate  the  disturb- 
ing influence  of  the  asphyxia,  which  was  already  done  in 
Experiment  153,  by  maintaining  artificial  respiration.  In  that 
case  the  reader  will  recollect  that  the  pupils  were  contracted 
in  the  free  intervals.  This  factor  can  be  more  directly  elimi- 
nated. 

Experiment  193. — Full-grown  rabbit.  Division  of  both 
cervical  sympathetic  nerves;  medium  contraction  of  pupils 
as  a  result.  0.05  subcutaneonsly ;  first  spasm  at  I'lO";  with 
the  spasms  the  pupil  became  progressively  more  contracted, 
and  at  length  reached  a  pin-hole  size ;  it  returned  to  its  pre- 
vious condition  just  before  death,  which  occurred  in  40'. 

That  the  irritability  of  the  retina  might  not  be  accused  of 
having  caused  this  contraction,  I  repeated  this  experiment  in 
another  rabbit  (Experiment  307)  wliose  optic  nerves  I  had 
divided  the  day  previous ;  the  same  result  was  observed  as  in 
Experiment  193. 

IX.       THE    PATHOLOGY    OF    ACUTE    STRYCHNIA   POISONING. 

The  first  question  presenting  itself  in  relation  to  this  topic 
is,  whether  any  accurate  micro-chemical  test  for  strychnia 
can  be  applied  to  the  nervous  tissues.  My  search  for  such  a 
test  was  in  vain  ;  but  I  have  accidentally  discovered  an  appear- 
ance, which,  although  not  sufliciently  decided  to  admit  of  any 
mature  conclusions  being  derived  therefrom,  may  lead  to  fur- 
ther inquiry.  In  the  cord  of  a  large  cat  which  had  been  poi- 
soned by  a  large  quantity  of  the  alkaloid  (Experiment  1), 
after  immersion  in  pure  bichromate  of  potash  solution  (1:100 
water)  a  peculiar  greenish  tinge  was  observed  in  the  pia  and 
the  grey  substance  of  the  cord.  As  no  alcohol  or  glycerine 
had  been  brought  in  contact  with  the  specimens,  and  as  the 
bichromate  is  not  reduced  by  undecomposed  animal  tissues,  I 
^m  at  a  loss  to  account  for  this  appearance  on  any  other  basis 
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than  a  strychnia  reaction.  The  greater  quantity  of  strychnia 
in  the  vascular  pia  and  grey  substance  would  account  for  the 
greater  intensity  of  the  color  here ;  in  fact,  the  white  sub- 
stance proper,  aside  from  the  processes  of  the  pia  and  the 
grey  cornua,  did  not  present  the  tint  in  question  at  all. 

Microscopically,  this  green  color  was  equally  distributed  in 
the  cells,  septa  and  neuroglia. 

I  have  also  found  it  impossible  to  test  for  the  minimal  quan- 
tities of  the  poison  which  are  found  in  the  various  organs, 
quantitatively.  I  can  only  infer  that  the  grey  substance  con- 
tains more  than  the  white,  from  the  fact  that  those  portions  of 
the  nervous  centres  containing  most  grey  substance  gave  the 
clearest  reactions ;  thus  the  medulla  oblongata  shows  it  better 
than  the  cord.  That  this  preponderance  in  the  grey  substance 
is  not  due  to  a  special  affinity,  but  to  its  greater  vascularity,  I 
have  hinted  above.  Gay  claims  that  there  is  more  strychnia 
in  the  medulla  oblongata  than  in  the  cord ;  and  the  fact  that  I 
have  often  found  it  here,  when  examination  of  the  cord  gave 
a  negative  result,  speaks  in  his  favor. 

Qualitatively,  1  have  found  strychnia,  when  administered  in 
large  doses,  in  the  olfactory  lobes,  retina,  cei'ebro-spinal  fluid, 
basal  ganglia,  cortex,  crura,  cerebellum,  medulla,  cord  and 
peripheral  nerves.  In  short,  it  is  pi'obably  universally  dis- 
tributed through  the  nervous  system. 

Neither  in  freshly-prepared  nor  in  hardened  specimens 
could  1  discover  the  slis-htest  anatomical  change.  The  nerve 
fibres,  the  ganglion  cells,  the  neuroglia  and  the  white  substance 
were  ideally  healthy.  I  am  aware  that  others  have  described 
changes  in  the  contours  of  the  cells,  destruction  of  the  nuclei, 
and  molecular  alterations  of  the  protoplasm,  but  there  is  not 
one  of  these  appearances  that  cannot  be  referred  either  to  im- 
perfect observation  or  improper  manipulation.  I  have  em- 
ployed sections  of  cord,  obtained  from  animals  dying  in 
extreme  tetanus,  to  demonstrate  the  normal  anatomy  of  the 
parts.  The  softening  noticed  by  other  writers  is  either  ca- 
daveric or  collateral  to  hemorrhages,  or  due  to  serous  exuda- 
tion from  the  over-distended  blood-vessels,  when  occurring  in 
cases  of  acute  duration. 

The  vessels  are  uniformly  stated  by  various  writers  to  be 
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engorged.  Most  of  them  correctly  ascribe  this  engorgement 
to  the  asphyxia  and  muscular  over-exertion,  not  to  a  local 
effect  of  the  alkaloid.  It  therefore  becomes  a  secondary 
result  —  not  an  essential  feature  of  strychnia  poisoning. 
This  is  borne  out  by  the  fact  that  animals  dying  suddenly 
with  either  no,  or  very  few,  convulsions,  have  a  rather  blood- 
less brain,  while  the  longer  the  convulsions  have  lasted,  the 
more  intense  does  the  venous  engorgement  of  the  nervous 
centres  become.  As  an  illustration,  I  append  the  autopsy 
record  of  some  of  the  more  suggestive  experiments  in  this 
essay. 

Autopsy  of  N^o.  153. — Heart  half  relaxed,  lungs  slightly 
congested,  prevalently  on  the  right  side,  on  which  the  animal 
had  lain  during  the  experiment.  Abdominal  viscera  of  nor- 
mal appearance ;  large  veins  filled  with  lake-colored  blood ; 
arachnoid  fluid  clear  ;  surface  of  cord  sections  injected  ;  sinuses 
moderately  filled  with  lake-colored  blood ;  cerebral  veins  of 
both  convexity  and  base,  spinal  and  vertebral  veins,  moder- 
ately filled  ;  arteries  of  larger  calibre  empty  ;  arterioles  well 
filled  ;  no  capillary  injection  of  brain.  Microscopical  examin- 
ation of  cord  and  medulla,  as  M'ell  as  of  superior  cervical 
ganglion  failed  to  show  any  change. 

Contrast  this  with  the  ordinary  result,  as  obtained  from  an 
uni'ecorded  experiment :  Dog.  0.06  subcutaneously  ;  in  typi- 
cal convulsions  for  two  hours,  with  intervals;  not  observed 
after  that  period,  and  found  dead  eight  hours  after  adminis- 
tration. Pupils  in  maximal  dilatation,  rigor  mortis,  lungs  col- 
lapsed, ecchymotic,  pleura  costalis  ecchymotic,  ventricles  of 
heart  empty,  left  auricle  same,  right  auricle  and  great  veins 
filled  to  distention  with  dark-colored  blood  ;  liver,  spleen  and 
kidneys  congested  and  soft;  the  blood  runs  profusely  from 
the  cut  surface  of  these  organs ;  bladder  contracted  and 
empty. 

Arachnoid  fluid  tinged  with  blood  ;  pia  of  cord,  base  of 
brain,  and  convexity  intensely  injected  ;  veins  and  sinuses 
engorged.  Hemorrhages  had  taken  place  at  various  points, 
chiefly  sub-pial,  but  in  one  locality  into  the  arachnoid  space. 
One  large  coagulum  had  been  poured  ont  around,  and  had 
tiorn   the  radicles  of  the  fourth  cervical  nerve ;  the  grooves 
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between  the  pons  and  trapezium,  between  the  latter  and  the 
medulla  proper,  as  well  as  the  posterior  perforated  space,  were 
obliterated  by  hemorrhages. 

This  picture  is  so  similar  to  that  found  after  asphyxia  from 
strangulation,  that  its  cause  instantly  suggests  itself.  It  is 
not  due  to  the  strychnia  primarily  any  more  than  the  same 
venous  engorgement  found  in  tetanus,  hydrophobia  and  epi- 
lepsy is  due  to  the  respective  primary  influences.  That  the 
heightened  blood  pressure  in  the  arteries  and  the  accelerated 
blood  current  may  increase  an  already  established  engorge- 
ment—  and  thus  the  latter  become  transferred  to  the  inter- 
mediate capillaries  as  a  capillar}^  stasis,  produced  during  the 
final  agony  —  does  not  militate  against  this  view. 

To  obtain  a  perfect  idea  of  the  mode  by  which  the  venous 
engorgement  is  produced,  it  is  desirable  to  observe  its  pro- 
duction in  the  living  animal. 

Experiment  185. — A  half-grown  dog  is  secured  on  the  tray, 
and  the  obturator  membrane  divided  so  that  the  two  longi- 
tudinal veins  on  its  visceral  side  are  not  injured.  This  is 
accomplished  by  a  crucial  incision  and  cutting  away  the  flaps 
piecemeal  with  a  curved  scissors.  On  now  flexing  the  dog's 
head,  the  upper  part  of  the  cervical  cord  and  the  lower  of 
the  medulla  oblongata  become  visible  as  far  as  the  nodulus 
cerebelli.  The  surface  of  the  columns  is  white,  with  delicate 
vascular  rami ;  pulsatory  excursions  of  arachnoid  fluid  invisible ; 
respiratory  excursions  marked.  The  ventricular  choroid  plexus 
is  rosy  in  hue,  as  also  the  ventricular  floor  and  the  cerebellar 
surface,  though  much  lighter.  Strychnite  acetas  0.015  was 
then  injected  under  the  nuchal  skin.  22",  pallor  of  cerebellar 
cortex,  vascularization  of  cord  less  patent;  at  45"  this  in- 
creases ;  the  respiratory  oscillations  of  arachnoid  were 
marked.  The  choroid  plexus  now  becomes  redder,  in  con- 
trast with  the  cerebellum,  and  a  convulsion  interrupts  the 
observation  momentarily.  The  head  is  forcibly  flexed,  but 
a  stream  of  venous  blood  running  from  the  cranial  cavity 
obscures  the  view.  .  As  soon  as  this  coagulates  it  is  removed, 
and  the  apex  of  the  ventricular  floor  is  found  injected,  the 
choroid  plexus  purplish,  and  large  vessels,  previously  invisible, 
are  now  seen  in  the  pia  mater.     The  purplish  injection  gradu- 
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ally  fades  during  the  next  four  minutes,  but  recurs  during  the 
next  spasm,  i-eaching  a  more  intense  degree  than  previously. 
This  was  repeated  twice ;  on  the  last  occasion  there  was  an- 
other escape  of  venous  blood  between  the  cerebellum  and 
medulla,  during  which  the  animal  died.  As  long  as  the 
arteries  could  be  observed,  it  was  evident  that  they  did  not 
return  to  their  normal  calibre  in  the  quiet  interval. 

Experiment  71. — Cat.  Trephined  and  dura  excised  ;  glass 
plate  inserted ;  received  0.06  the  following  day.  Tetanus,  as 
usual ;  no  arterial  engorgement  observed  prior  to  same,  but 
more  marked  with  each  spasm,  reaching  its  highest  point  in 
the  terminal  convulsion.  Microscopical  examination  of  medulla 
oblongata  and  occipital  cortex:  nerve  elements  healthy ;  ca- 
pillaries filled  with  blood  discs,  whose  outlines  are  distinct; 
agglntination  in  rolls  frequent.  Red  corpuscles  crowded  in 
the  adventitial  and  perivascular  spaces ;  an  increase  of  the 
round  (lymphoid)  bodies  in  the  neuroglia. 

I  did  not  in  my  previous  contradiction  of  the  asserted  path- 
ological findings  of  recent  writers  take  cognizance  of  the 
lesions  which  have  been  described  as  occurring  with  traumatic 
tetanus  and  hydrophobia,  two  conditions  presenting  many 
points  of  analogy  to  strychnia  intoxication.  Of  the  lesions 
described  by  Meynert  in  connection  with  the  former  affection, 
I  shall  have  occasion  to  speak  later.  As  to  hydrophobia, 
Benedict  has  described  "peculiar  fatty  or  granular  bodies"  in 
that  affection  in  Yirchow's  Arcidves',  his  figures  clearly  show 
the  artificial  nature  of  these  bodies. 

That  the  condition  of  the  blood,  as  to  quantity  and  quality, 
can  have  no  influence  in  determining  the  tetanus,  could  have 
been  inferred  from  the  experiments  of  Salkowski,  who  pro- 
duced tetanus  as  readily  in  frogs  deprived  of  their  blood,  and 
having  that  fluid  replaced  by  a  saline  solution  as  in  normal 
animals.  I  have  verified  the  latter  experiments ;  an  elegant 
variation  of  Salkowski's  experiments  consists  in  keeping  the 
saline  supply  a  constant  one  through  a  capillary  glass  tube, 
permitting  the  wound  in  the  lower  end  of.  the  divided  ventral 
vein  to  remain  open.  The  strychnia  may  be  injected  hypo- 
dermically,  or  better  still,  added  to  the  saline  solution. 

K  final  dilatation  of  the  arterioles  and  some  capillaries  cai^ 
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be  often  observed  to  take  place  just  previous  to  death  in  the 
frog's  web,  the  rabbit's  .mesentery,  and  pia  mater.  It  is  prob- 
ably like  the  anenergj  of  the  muscular  system  correspond- 
ingly observed,  a  symptom  and  result  of  over-excitation. 

I  refrain  from  appending  a  series  of  observ^ations  on  frogs 
and  toads  confirming  the  conclusions  just  obtained,  and  would 
merely  mention,  that  a  deep  injection  and  occasionally  a  hem- 
orrhage under  the  vehim  of  the  fourth  ventricle  were  noticed 
in  every  instance  where  the  tetanus  had  lasted  a  long  time. 
On  microscopic  sections  of  the  medulla  and  cord  of  a  turtle,  I 
found  numerous  capillary  hemorrhages,  without  alteration  of 
tissue ;  the  maximum  of  the  change  was  in  the  spinal  cord 
above  the  roots  of  the  second  cervical  pair,  and  in  the  lower 
half  of  the  medulla  oblongata.  The  same  was  noticed  in 
other  animals,  whether  they  had  died  of  strychnia  poisoning, 
or  ordinary  asphyxia ;  it  has  also  been  found  in  those  dying  in 
the  status  epilepticus.  The  localization  of  the  hemorrhage  is 
therefore  doubtless  due  to  mechanical  factors. 

X.      THE    PHYSIOLOGY     AND     PATHOLOGY    OF     CHRONIC     STRYCHNIA 

mTOXICATION. 

I  have  not  been  able  to  find  any  statements  in  the  literature 
with  regard  to  the  experimental  induction  of  chronic  strych- 
nia poisoning. "  Schroeder  Yan  der  Kolk  reports  the  example 
of  a  dog  who  was  under  strychnia  four  days,  and  finally  re- 
covered ;  and  other  observers  have  casually  mentioned  that 
frogs  often  remain  in  tetanus  for  several  days,  but  none  have, 
to  my  knowledge,  made  any  systematic  observations  in  this 
direction. 

After  numerous  failures  with  the  hypodermic  method,  I 
adopted  the  following  procedure  :  A  series  of  sixty-two  speci- 
mens of  Rana  leoj^ardina  were  placed  in  as  many  numbered 
glass  jars.  A  record  was  placed  with  each  jar,  and  enough 
water  being  allowed  each  frog  to  moisten  the  under  surface  of 
his  body,  a  drop,  or  several  drops  (according  to  the  size  of  the 
animal),  was  added  from  a  standard  solution  of  strychnine 
acetas,  containing  0.001  to  the  drop  of  water.  The  experi- 
ments were   performed  in  the  winter  of  1877-78,  in  a  per- 

*Since  writing  the  essay,  I  have  found  that  Vulpian  had  succeeded  in  this 
nine  years  ago. 
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manently  dark  chamber,  only  occasionally  illuminated  by  a 
candle,  when  the  records  were  revised  and  the  strychnia 
solution  added.  Cold  and  darkness  proved  valuable  aids  in 
maintaining  the  lives  of  these  amphibians;  the  former  factor 
for  this  special  reason,  that  tetanus  could  be  induced  by  lesser 
doses,  and  kept  up  for  a  longer  time  on  the  same  dose  in  cold 
weather  tlian  in  warm,  according  to  my  experience,  thus  veri- 
fying similar  observations  of  Kiinde. 

Many  of  tliese  frogs  died  on  the  fourth  or  fifth  day,  others, 
after  having  been  in  tetanus  a  longer  or  shorter  time,  escaped; 
fifteen  survived  to  the  twentieth  and  thirtieth  day,  and  four 
lived  forty-five  days  and  longer.*  There  seem  to  be  indi- 
viduals of  this  species  who  have  a  greater  amount  of  resisting 
power  to  the  drug  than  others ;  it  seems  that  those  requiring 
but  little  strychnia  and  whose  tetanus  comes  on  gradually, 
have  the  best  chances  for  recovery. 

As  soon  as  accelerated  movements  of  the  nostrils  and  flanks 
showed  themselves,  the  strychninized  water  was  poured  off, 
and  replaced  by  pure  water,  the  tetanus  following  would  last 
about  twelve  hours  ;  as  soon  as  it  weakened,  the  strychnia 
solution  was  renewed.  During  the  first  eight  days,  the  strength 
of  the  alkaloid  had  to  be  gradually  increased,  if  the  animal  had 
been  allowed  to  recover  entirel}'  from  each  attack;  but  if 
added  while  still  under  the  influence  of  the  earlier  dose,  it 
was  kept  to  the  same  amount.  After  two  weeks,  it  was  found 
that  the  dose  which  when  flrst  given  m^aintained  tetanus 
twelve  hours,  now  maintained  it  for  two,  three  and  even  five 
days  without  renewal.  I  found  it  more  difilcult  to  maintain 
the  tetanus  during  the  first  two  weeks,  than  during  the  next  two. 

Frogs  who  escaped  during  the  second  week,  and  were  re- 
captured some  time  after,  showed  no  untoward  symptom.  Ko 
routine  was  adhered  to  strictly  :  the  procedure  was  different 
for  some  individual  cases. 

Experiment  14:2.— liana  leopardina.  November  8th  ;  0.001 


*  Since  writing  the  essay,  I  have  succeeded  in  maintaining  five  frogs  in 
tetanus  for  over  forty  days;  one  of  these  survived  to  the  sixty-seventh  day, 
and  Avas  intended  for  demonstration  to  the  N.  Y.  Neurological  Society,  but 
being  neglected,  he  was  fuuud,  three  days  after,  desiccated,  having  perisjied 
for  want  of  water. 
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in  water;  four  hoars  after  liank  and  nostril  movements  spas- 
modic ;  five  hours,  hjoid  contraction  ;  he  then  occupied  a 
drawn-together  position,  from  which  he  frequently  started, 
and  the  water  was  poured  off.  Tetanus  developed  at  eight 
hours,  with  croaking ;  nine  hours,  maximal  tetanus,  croaking 
ceased,  irritable;  fourteen  hours,  recommenced  croaking  (augurs 
recovery).  November  10th,  xV.M.,  animal  irritable,  occasional 
clonic  shocks,  pupils  dilated.  Strychnia  renewed;  four  P.  M., 
no  tetanus  ;  ten  P.  M,,  tetanus  recommenced.  November  10th, 
pupils  moderately  contracted;  tetanus  reaches  an  extreme  de- 
gree ;  for  six  hours  the  animal  is  as  rigid  as  a  rod,  and  not 
expected  to  recover.  November  11th,  still  in  tonic  spasm ; 
pupils  contracted.  November  12th,  tonic  spasm  occasionally 
gives  way  to  clonic ;  croaking  resumed.  November  15th, 
A.  M,,  still  in  clonic  spasms,  with  occasional  tonic  spells. 
Strychnia  renew^ed,  P.  M. ;  again  in  rigid  spasm.  November 
14th,  15th,  continued  tonic  spasm.  November  16tli,  lively ; 
relaxed,  but  irritable ;  jumps  stiffly.  Strychnia  renewed  ; 
November  16th,  full  tetanus;  the  color  of  the  animal  is  under- 
o-oino;  a  ehano;e,  the  ventral  yellow  is  becomino-  brighter; 
the  cutaneous  vessels  are  hypern&mic,  especially  noticeable  on 
web.  Observation  imperfect  up  to  November  27th, 'when  the 
history  of  the  15th,  16th  and  iTtli  was  repeated.  November 
30th,  apparently  dead;  on  opening  body,  heart  still  beating; 
all  the  internal  organs,  especially  the  omental  fat-lobules  and 
the  brain  well  injected  ;  the  thalami  and  optic  lobes  greyer 
than  normal;  brain  and  medulla  firm  in  consistenc\'.  From 
November  Sth  to  November  30th,  or  out  of  501  hours,  this 
animal  was  known  to  have  been  in  spasms  for  298;  of  tliese^ 
218  hours  represent  one  continuous  period  of  tetanus;  and  it 
would  have  lived  longer,  doubtless,  if  it  had  not  been  opened 
under  the  erroneous  impression  that  it  was  dead. 

Experiment  216. — Middle-sized  Rana  fontinalis. 
November  10th,  tetanus  throughout  the  day. 

•'  lltli,         *'  "  '■       •'     recovering;  add- 

ed sti'vchnia. 

"  12th,         "  '•  " 

"  13th,         "       less  pronounced. 

"  14th,         "       and  tremors ;  renewed  strychnia. 
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tetanus  complete  ;  added  strychnia. 

"       croaking ;  relaxation,  P.  M. ;  renewed 
strychnia,  and  did  not  change  water. 
"       throughout  day  complete. 


"  added  strychnia. 


"  anenergetic ;  animal  stiff  and  ex- 
tended, but  continually  agitated 
by  tremors. 

"       ditto. 

"  ditto  ;  tetanus  relaxing  ;  on  being 
turned  out  of  jar,  and  after  passing 
out  of  the  transitory  tetanus,  in- 
duced by  the  irritation,  crawls 
clumsily,  and  in  all  its  movements 
is  decidedly  ataxic, 
as  yesterday  ;  renewed  strychnia, 
complete  tetanus. 


recovering ;  added  strychnia ;  P.  M.,  tetanus. 
A.  M.,  tetanus ;  symptoms  of  recovery  ;  re- 
newed strychnia, 
complete  tetanus. 

"  "       renewed  strychnia. 

"  "       tremors    of    a    jactitating 

character;  hypersemia  of 
integuments  extreme. 
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December  15th,  complete  tetanus  renewed  ;  a  frog  of  one-third 
the  weight  of  the  present  one,  immersed 
in  the  same  sohition,  fails  to  show  tetanus. 
"  16th,  recovering;  pupils  in  most  intense   contrac- 

tion ;  on  being  turned  out  of  jar,  walks  in  a 
clumsy,  ataxic,  and  halting  manner,  muscles 
rifj-id.     Tetanus  recurred  before  strychnia 
was  renewed. 
«  ITth,  clonic  spasms  ;  strychnia  renewed. 

"  18th,  recovering  ;  animal  permitted  to  rest,  in  order 

to  study  its  gait ;  every  now  and  again  the 
hind  legs  would  shoot  out,  and  when  fully 
extended  would  be  found  relaxed,  thus  differ- 
ing from  true  tetanus.  In  jumping  the  frog 
frequently  lands  on  his  back,  although  free 
from  spasms  at  the  time. 
"  19th,  strychnia   renewed;    tetanus   returns,    of    a 

tremulous  character;  pupils  less  contracted 
than  yesterday,  when  it  had  no  strychnia ; 
from  this  time  forward,  it  was  observed  that 
as  a  general  thing,  the  increasing  contrac- 
tion of  the  pupils  heralded  recovery. 
"  20th,  tetanus  continues;  still  more  tremulous  and 

anenergetic. 
"        ~21st.  Ditto. 
22d, 
23d, 
"  24:th,        " 

'-  25th,        •' 

"  26th, 

'<■  27th,        "     added  strychnia. 

"  28th,  tetanus  still  more  anenergetic. 

"  29th,        "        still    more   so;    the   eyes  have   been 

firmly  retracted  for  the  last  twelve  days  ;  the 
tetanus  is  becoming  feebler,  but  strychnia 
not  renewed. 
"  30th,  a  feeble  opisthotonos  this  A.  M. ;  tremors  in- 

creasing in  intensity  ;  found  dead  and  relaxed 
in  the  afternoon. 
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This  frog  was  under  the  continual  inHuence  of  strychnia  for 
fifty-one  days. 

The  experiment  and  similar  ones,  are  important  as  showing 
that  in  the  course  of  chronic  poisoning  certain  symptoms  are 
developed,  quite  distinct  from  those  observed  in  acute  strych- 
nia poisoning.  The  anenergetic  character  of  the  tetanus,  it 
might  be  argued,  was  due  to  the  muscular  exertion  protracted 
beyond  physiological  limits,  and  slight  tremors  similar  to 
those  noticed  in  protracted  tetanus  after  a  single  dose  might 
be  thus  explained.  But  the  tremors  observed  in  the  last  stage 
were  too  excursive  to  be  attributed  to  this  cause,  and  although 
unable  to  get  a  full  registry'  of  the  curve,  satisfied  myself  that 
it  was  quite  distinct  from  Kronecker's  "  Ermiidungs-curve." 
They  resemble  rather  the  results  of  central  disease,  producing 
active  irritation.  Then,  also,  while  the  animal  was  recovering, 
for  a  day  or  so  on  two  occasions,  symptoms  were  noticed, 
refei-able  to  a  morbid  central  irritation  independent  of  the 
strychnia.  These  are  the  pronounced  ataxia,  the  "  spinal  epi- 
lepsy "  and  the  pupillary  contraction.  In  other  experiments, 
where  animals  had  been  allowed  to  recover  after  having  been 
in  tetanus  for  over  thirty  days,  the  "spinal  epilepsy"  was  ob- 
served for  four  and  six  days  after  the  tetanic  symptoms  had 
passed  away,  while  the  ataxia  and  pupillary  myosis  continued 
for  weeks,  until  the  animals  died,  or  as  one  did,  permanently 
recover.  1  regard  the  ''spinal  epilepsy"  as  such,  and  as  dis- 
tinct from  the  tetanus  not  only  for  this  reason,  and  on  account 
of  its  character,  but,  also,  because  the  spasm  in  the  hind  legs 
was  unassociated  with  trunk,  head,  eye,  and  fore  leg  spasm,  as 
it  would  have  been  had  it  l)een  a  tetanic  spasm.  It  could  be 
brought  on  occasionally  by  pinching  the  hind  feet,  but  not  by 
irritating  any  other  part  of  the  body.  I  should  state,  how- 
ever, that  not -in  all  frogs  are  all  these  symptoms  produced 
to  the  same  extent. 

Altogether  these  symptoms  suggest  central  changes,  and  it 
is  noteworthy  that  the  normally  white  tissues  of  the  brain 
should  have  shown  in  places  a  greyish  tinge.  It  is  to  be  re- 
gretted that  the  preservation  of  the  brain  failed,  while  that  of 
the  cord  is  not  complete  enough  for  an  examination  at  date.* 

*  Unfortunately  lost,  since. 
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Probably  the  deficient  energy  of  tlie  tetanus  at  tlie  end  was 
due  to  the  fact  that  the  all^aloid  had  but  a  damaged  nervous 
axis  to  work  on. 

Experiment  253. — Rana  leopardina,  kept  in  tetanus  nine 
days;  death.  Autopsy:  arterial  hypersemia  of  all  organs;  extrav- 
asation in  muscular  masses  of  left  thigh ;  cord  and  brain  firm ; 
increase  of  round  nuclear  bodies  in  neuroglia ;  nerve  cells  and 
nerve  tubes  entirely  healthy.  Brachial  and  sciatic  nerves 
highly  injected ;  no  changes  histologically. 

Experiment  250. — Rana  leopardiiia,  maintained  in  tetanus 
for  four  successive  periods  of  three,  eight,  seven  and  eleven 
days  respectively,  interrupted  by  imperfectly  tetanic  periods 
of  from  six  to  twenty-four  hours.  On  recovering  from  the 
last  dose  the  animal  was  restless  for  three  days,  then  it  was 
observed  that  the  right  eyeball  protruded  less  than  the  left, 
the  pupil  of  the  former  being  in  maximal  contraction,  the  lat- 
ter normal  (medium  dilatation).  The  gait  became  progres- 
sively more  ataxic  up  to  the  fifth  day ;  tremors  and  "  spinal 
epilepsy  "  marked.  From  this  time  on  there  was  a  stand-still 
in  the  symptoms,  the  frog  was  indisposed  for  exertion,  but  re- 
mained crouched  in  a  dark  corner.  If  handled,  the  tremors 
came  on.  On  the  eighth  day  after  ceasing  administration,  it 
died  asthenic. 

Besides  affecting  the  central  nervous  system,  chronic  strych- 
nia poisoning  affects  also  the  vaso-motor;  whether  this  be  due 
to  the  muscular  over-strain,  or  a  direct  paralysis  of  the  gang- 
lia, I  am  not  prepared  to  state.  To  show  that  like  the  vaso- 
motor symptoms  of  acute  poisoning,  they  are  independent  of 
the  cord,  I  in 

Experiment  287,  pithed  the  cord  of  a  frog,  that  had  been  in 
tetanus  twelve  days,  and  divided  the  vagi  of  both  sides. 
Death  seven  hours  after  operation  ;  injection  of  skin  persists, 
no  oedema. 

In  the  case  of  the  spinal  cord  of  frog  No.  142,  I  had  the 
good  fortune  to  discover  destructive  lesions  of  the  nervous 
system,  and  thus  to  base  the  peculiar  symptoms  of  chronic 
strychnia  poisoning  upon  a  pathological  foundation.  As  might 
have  been  anticipated,  these  lesions  were  secondary  results. 

The  specimen  to  be  described  had  been  hardened  in  bichro- 

17 
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mate  of  potash,  after  having  been  in  a  one-half  per  cent, 
solution  of  chromic  acid  ;  it  was  cnt  in  a  hand  microtome 
and  stained  in  carmine  and  hematoxylin,  then  after  the  usual 
routine,  examined  in  clove-oil  or  glycerine. 

The  section  showing  the  most  intense  changes  was  obtained 
from  above  the  origin  of  the  first  cervical  nerve ;  the  cord 
here  shows  the  commencing  type  of  the  medulla  oblongata. 
Both  posterior  white  columns  were  the  seat  of  scattered  foci 
of  disease.  There  were  two  smaller  areas  on  the  right  side, 
which  w^ere  confluent  in  lower  sections,  and  which  nowhere 
reached  the  periphery ;  on  the  left  side  there  was  a  single 
area  which  reached  the  periphery.  The  changes  consisted  in 
an  absence  of  the  nerve-tubes  normal  to  the  locality,  their 
place  being  occupied  in  all  three  foci  by  a  molecular  and 
granular  material,  without  anv  verv  pronounced  structure.  In 
addition,  there  was  some  granular  and  ciystalline  pigment 
present.  In  the  right  patch  every  transition  could  be  ob- 
served between  scarcely  altered  blood-discs  and  black  angular 
hsematoidin  crystals.  A  transparent  crystalline  body,  color- 
less, and  with  imperfect  angles  (possibly  cholesterin).  These 
various  bodies  were  crowded  closely  together,  tlie  tissue  be- 
tween them  was  amorphous,  and  stained  but  little  in  carmine. 
Several  spider  cells,  with  marked  processes,  were  visible  in  the 
periphery;  and  with  these,  a  semi-fibrillated  connective  tissue, 
wnth  very  few  nerve-tubules.  This  tissue  contained  various 
oblong  meshes,  filled  with  neuroglia-nuclei-like  bodies  in  great 
numbers.    They  stained  deeply  in  carmine. 

In  other  segments,  diffuse  pigmentation,  with  a  slight  hy- 
pertrophy of  the  neuroglia,  constituted  the  sole  change.  It 
could  be  traced  up  as  far  as  the  cerebellum,  and  down  to 
below  the  roots  of  the  great  brachial  nerve ;  beyond  these 
points  no  good  sections  were  obtainable.  How  far  other  ap- 
pearances noted  are  to  be  considered  pathological,  I  am  not 
prepared  to  say,  until  the  variations  of  the  batrachian  cord, 
shall  be  better  studied  under  normal  circumstances. 

Although  these  changes  are  undoubtedly  the  result  of  past 
hemorrhages  and  inflammatory  stasis,  and  are,  therefore,  due 
to  the  asphyctic  engorgement  and  later  vaso-motor  paresis, 
rather  than  to  the  local  efi'ects  of  the  strychnia,  they  assume 
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some  importance  when  correlated  with  the  symptoms  man- 
ifested intra-mtam. 

The  white  softening,  which  I  have  found  in  some  other 
cases  of  chronic  sti'ychnia  poisoning,  and  also  in  frogs  dying 
after  having  been  in  extreme  tetanus  for  several  days,  is  not 
always  the  collateral  softening  of  hemorrhages,  or  of  oedema 
from  engorgement.  I  have  found  it  to  be  distinctly  fascicular 
in  its  distribution  ;  and  am  inclined  to  consider  it  a  myelitis, 
the  result  of  muscular  over-exertion — such  a  myelitis  as  Leyden 
presumes  to  occur  in  the  human  subject,  without  exudation 
and  hypersemia. 

The  sequence  of  these  various  pathological  conditions,  1 
consider  as  following  two  lines  in  as  many  groups.  First 
group.  —  Extreme  tetanus,  with  muscular  over-exertion,  fol- 
lowed, sooner  or  later,  by  simple  softening  of  cord ;  death. 
Second  group. — Engorgement  of  cord,  from  asphyxia  and 
strain ;  stasis  and  diapedesis  of  lymphoid  bodies  in  certain 
foci ;  hemorrhage  and  tissue  destruction  in  others  ;  active  hy- 
pertrophy of  connective  tissue  in  both  localities,  with  pig- 
mentary metamorphosis  of  clot  in  the  latter ;  death  after  a 
considerable  period,  or  partial  recovery.  All  the  lesions  most 
intense  in  the  posterior  columns. 

i^owhere  was  there  any  evidence  that  either  the  nerve 
fibres  or  ganglion  cells  were  primarily  diseased. 

The  development  of  spider  cells,  in  great  numbers,  1  have 
also  noticed  in  the  cord  of  a  dog  that  had  recovered  from 
two  strychnia  intoxications,  separated  by  an  interval  of  eight 
days.*  Meynert  found  the  same  appearance  in  the  cords  of 
hydrophobic  and  tetanic  individuals;  and  it  is  very  likely  that 
the  same  appearance  will  be  found  in  protracted  cases  of 
human  strychnia  poisoning. 

The  conclusion  naturally  follow's,  that  there  must  be  some 
factor  common  to  all  three  conditions,  which  results  in  the 
same  pathological  change,  and  that  the  latter  does  not  depend 
on  the  specific  nature  of  the  irritant.  That  factor  is,  as  we 
have  stated,  the  vascular  engorgement. 

*It  is  needless  for  me  to  state  that  chronic  strychnia  tetanus  is  not  pos- 
sible in  warm-blooded  animals. 
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Summing  up  these  results,  we  iind,  first,  that  frogs  can  be 
maintained  in  strychnia  tetanus  for  from  one  to  eiglit  weeks; 
that  at  the  end  of  tlie  longer  periods  they  manifest  symptoms 
of  a  central  affection,  and  that  lesions  are  found  in  the  cord, 
partly  as  an  insular  sclerosis,  partly  as  a  hemorrhagic  and  non- 
hemorrhagic  myelitis,  to  account  for  those  symptoms.* 

Aside  from  their  purely  pliysiological  interest,  these  ex- 
periments have  a  therapeutical  one,  in  so  far  as  they  sliow 
that  in  the  beginning  the  strychnia  has  to  be  occasionally  in- 
creased, but  that  later  it  can  be  decreased,  and  given  at  rarer 
intervals,  in  order  to  keep  up  the  physiological  effects.  That 
the  pathological  effects  of  chronic  strychnia  poisoning  con- 
stitute a  warnino;  to  those  who  indulge  in  the  routine  adminis- 
tration  of  the  remed}-,  is  evident ;  and  experience  has  already 
condemned  this  practice. f 

XI.    THE    RELATION    OF    STRYCHNIA    TO    ITS    ANTIDOTES. 

Although  the  question  of  the  antidotal  effects  exercised  by 
certain  drugs,  does  not  properly  fall  within  the  limits  of  this 
essay,  I  propose  to  briefly  review  this  aspect  of  the  question, 
in  order  to  make  some  inferences  as  to  the  action  of  strych- 
nia itself. 

It  is  stated  by  some  authors  that  hydrate  of  chloral,  by 
others  that  the  constant  galvanic  current,  by  still  others  that 
curare  is  an  antidote  to  strychnia  ;  and  that  cases  of  poisoning 
treated  by  these  agents,  with  the  assistance  of  quiet  and  dark- 
ness, can  recover.  The  latter  statement  is  undoubtedly  true. 
It  remains  to  be  seen  in  how  far  this  beneficial  influence  is 
truly  antidotal,  or  whether  it  consists  in  the  obliteration 
merely  of  certain  symptomatic  results. 

Several  problems  enter  into  the  discussion  of  this  question, 

*  A  proliferation  of  tlie  epitlielium  lias  been  noted  around  the  central 
canal  in  one  specimen. 

f  As  an  example,  I  may  quote  the  case  of  a  lady  seen  by  myself,  in  con- 
sultation with  Dr.  Skinner,  of  this  city,  in  which  I  made  the  diagnosis  of  a 
tumor,  pressing  upon  the  cord  at  the  vertebra  prominens.  Here  as  little 
as  y^5  of  a  grain  of  strychnia  produced  intense  aggravation  of  the  symp- 
toms before  I  saw  the  case. 
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which  complicate  it  considerably.  In  the  first  place,  let  us 
assume  that  two  substances  are  strictly  antidotal,  and  will  in 
given  relative  doses,  neutralize  each  other's  eft'ects  entirely. 
In  order  to  do  this,  it  is  evident  that  their  administration  must 
be  so  timed  (at  least  with  regard  to  neurotics),  that  the  height 
of  the  effect  of  the  one  drug  will  be  synchronous  with  the 
height  of  the  effect  in  the  other.  These  conditions  it  is  al- 
most  impossible  to  comply  with  ;  aud  it  may  happen  that 
instead  of  neutralizing  each  other,  the  toxic  effects  of  two 
alkaloids  may  virtually  be  added  together. 

I  have  found  that  chloralized  rabbits  show  the  toxic  effects 
of  large  doses  of  strychnia  as  rapidly  as  non-chloralized  ani- 
mals ;  that  moderately  large  doses  produce  tetanus  in  spite 
of  chloral,  although  the  effects  of  small  doses  are  annulled. 
My  experience  with  the  galvanic  current  is  the  same. 

It  is,  therefore,  my  opinion  that  these  and  other  antidotes 
act  favorai)ly  by  suppressing  certain  of  the  results  of  strychnia 
at  the  periphery,  but  that  they  do  not  neutralize  the  essentially 
lethal  action  of  the  alkaloid,  which  it  exercises  on  the  nerve 
cell  protoplasm.  Per  se^  strychnia  kills  the  nerve  cell,  as  it 
is  able  to  kill  other  complex  protoplasmic  bodies  (leucocytes). 

We  may  state,  that  the  galvanic  curr.  nt  alters  the  electro- 
tonus  of  the  cord,  so  as  to  prevent  the  transmission  of  the 
tetanizing  influence  to  the  pei'iphery ;  that  curare  paralyzes  the 
intra-muscular  nerve-ends,  and  renders  it  impossible  for  the 
muscle  to  respond  ;  and  that  chloral  blunts  the  sensibility  and 
counteracts  the  transmission  of  centripstal  irritations  ;  but  we 
cannot  assert  that  any  of  these  agents  neutralizes  the  central 
influence  of  strychnia.  The  drug  which,  in  my  opinion,  ap- 
proaches most  closely  to  the  ideal  of  an  antidote,  is  conium. 

The  three  remedies  first  mentioned,  are  no  more  true  anti- 
dotes than  are  darkness,  quiet,  and  a  moderate  temperature, 
or  any  other  suppression  of  peripheral  irritation.  I  should 
add,  however,  that  because  irritation  provokes  strychnia 
spasms,  it  does  not  follow  that  without  irritation  there  will 
necessarily  always  be  fewer  spasms.  When  large  doses  are 
given  to  two  frogs  of  the  same  size,  the  one  frequently  ir- 
ritated will  cease  to  respond,  after  a  time,  altogether;  such 
spasms  as  occur  then,  come  on  spontaneously.     In  the  other, 
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the  spasms  will  be  fewer  at  first,  and  progressively  become 
more  intense,  frequent  and  permanent.  Both  will  die  at 
about  the  same  time,  and  have  had  the  same  sum  total  of 
spasms. 

The  therapeutical  agents  mentioned  have  no  influence  in 
abolishing  the  sequels  of  chronic  strychnia  poisoning. 

In  proposing  remedies  for  strj^chnia  poisoning,  the  tetanus 
has  chiefly  been  regarded,  and  sight  lost  of  the  fact,  that 
stiychnia  in  large  doses  is  an  essential  poison  to  the  nervous 
system,  whether  convulsions  occur  or  not. 

SUMMARY. 

1.  Strychnia  is  a  poison  to  all  forms  of  animal  life. 

2.  Strychnia  exercises  its  influence  upon  animals  by  aflfect- 
ing  the  central  nervous  apparatus  and  the  vaso-motor  system, 
but  it  can  act  fatally  on  animal  forms  possessing  neither  of 
these  systems,  and  must  therefore  be  considered  as  acting 
lethally  on  all  complex  tissues. 

3.  Strychnia  acts  on  the  grey  matter,  on  all  grey  matter 
alike,  and  afl'ects  both  its  sensory  and  motor  elements. 

4.  The  white  nervous  matter  and  the  peripheral  nerves  play 
but  the  passive  role  of  conductors. 

5.  Strychnia  does  not  aftect  the  nerves  or  muscles  locally. 

6.  It  afl'ects  the  peripheral  end  organs  of  special  sense 
locally. 

7.  Strychnia  produces  tonic  spasm  in  all  vertebrates. 

8.  In  higher  vertebrates,  clonic  spasms  are  added. 

9.  This  difference  between  higher  and  lower  vertebrates  in 
this  respect  is  probably  due  to  the  difference  of  the  nervous 
system. 

10.  The  clonic  spasms  are  more  intense,  c(eteris  paribus,  in 
smaller  than  in  larger  animals. 

11.  In  higher  animals  the  spasms  are  due  to  the  action  of 
the  alkaloid  on  the  axial  parts  of  the  nervous  system,  the 
pons,  medulla  and  cord. 

12.  The  maximum  of  the  tetanizing  influence  is  intra-cra- 
nial,  and  thence  it  gradually  diminishes  toward  the  posterior 
extremity  of  the  cord. 
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13.  Strychnia  kills  the  lower  vertebrates  directly  by  nervous 
exhaustion,  the  higher,  as  a  rule,  by  asphyxia  and  venous  con- 
gestion of  the  nervous  system  in  addition.  In  very  large 
doses  it  is  directly  lethal  to  the  nervous  tissues. 

14.  Its  v^aso-motor  eifect  is  to  increase  the  blood  pressure, 
and  the  rapidity  of  the  blood  current,  b\v  contracting  the  arte- 
rial vessels.  This  eifect  is  independent  of  the  central  nervous 
system . 

15.  Its  effect  on  the  heart  is  to  augment  the  systole  and  pro- 
long the  diastole ;  the  heart  may  cease  acting  by  tetanic  rigidity 
in  any  stage.  These  effects  are  produced  first  by  the  action 
of  the  alkaloid,  on  the  local  ganglia  of  the  heart ;  secondly, 
through  the  pneumogastric  nerve. 

16.  In  large  doses,  cortical  (epileptiform)  spasms  are  pre- 
sumably produced. 

■17.  Strychnia  is  present  in  every  organ  of  the  body,  after 
administration  ;  it  is  found  in  all  parts  of  the  brain,  cord  and 
nerves. 

IS.  It  is  in  greater  quantities  in  the  grey  than  in  the  white 
nerve  tissues. 

19.  It  produces  no  visil)le  changes  either  in  the  nerve  fibres 
or  nerve  cells,  whether  given  for  a  short  or  a  long  period. 

20.  Lesions  are  found  after  deatli  from  strychnia,  which  are 
not  due  to  its  direct  local  efi'ect,  but  to  secondary  results. 

21.  Chronic  permanent  lesions  are  produced  in  the  course 
of  chronic  strychnia  tetanus,  which  are  also  referable  to  sec- 
ondary influences. 

22.  There  is  no  true  antidote  to  strychnia,  although  various 
agents  which  diminish  reflex  excitability,  and  paralyze  the 
muscles,  or  alter  the  tonus  of  nerve  fibres,  may  enable  an  ani- 
mal to  survive  the  efi'ects  of  otherwise  fatal  doses.  But  these 
means  fail  with  larger  doses. 

23.  Strychnia  increases  the  reflex  excitability,  but  not  all 
strychnia  spasms  are  due  to  this  factor:  some  depend  upon 
direct  irritation  of  the  motor  cells. 

24.  As  with  other  irritant  toxic  agents,  the  lethal  effects  are 
preceded  by  a  stage  of  functional  stimulation. 

New  York,  130  E.  50th  Street. 
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Art.  II.— other  SYMPTOMS   OF   NEURASTHENIA 
(NERVOUS  EXHAUSTION). 


By  Geo.  M.  Beard,  M.  D.,  of  New  York. 


IN  a  paper  read  before  the  New  York  Academy  of  Medicine, 
and  published  in  the  Virginia  Ifedical  Moiithly  for 
June,  1878,  1  described  certain  symptoms  of  Neurasthenia 
(nervous  exhaustion)  as  follows  : 

Tenderness  of  the  scalp  (cerebral  irritation,  cerebrasthenia); 
tenderness  of  the  spine  (spinal  irritation,  myelasthenia) ;  tender- 
ness of  the  teeth  and  gums ;  tenderness  of  the  whole  body 
(general  hypergesthesia);  general  or  local  itching ;  abnormalities 
of  the  secretions  ;  vague  pains  and  flying  neuralgias ;  flushing 
and  fidgetiness  ;  tremulous  and  variable  pulse  with  palpitation  ; 
sudden  giving  way  of  general  or  special  functions;  special 
idiosyncrasies  in  regard  to  food,  medicine,  and  external  irri- 
tants ;  sensitiveness  to  changes  in  the  weather ;  a  feeling  of 
profound  exhaustion  unaccompanied  by  pain ;  ticklishness ; 
desire  for  stimulants  and  narcotics;  insomnia;  nervous  dys- 
pepsia ;  partial  failure  of  memory ;  deficient  mental  control ; 
seminal  emissions ;  spermatorrhea ;  partial  or  complete  impo- 
tence ;  changes  in  the  expression  of  the  eyes  and  countenance  ; 
mental  depression,  with  general  tiniidity  ;  morbid  fear  of  special 
kinds,  as  agoraphobia  (fear  of,  places) ;  astraphobia  (fear  of 
li^htninff) ;  sick  headache  and  various  forms  of  headache  ;  dis- 
turbances  of  the  nerves  and  organs  of  special  sense;  localized 
peripheral  numbness  and  hypemesthesia ;  general  and  local 
chills  and  flashes  of  heat ;  local  spasms  of  muscles.* 

The  above  list  is  not  only  not  exhaustive,  but  a  number  of 

*Some  of  these  symptoms,  but  not  all  of  them,  were  described  in  my 
original  paper  on  "Neurasthenia,"  published  in  the  Boston  Medical  and 
Surgical  Journal,  April  29,  1869.  I  may  refer  also  to  a  paper  on  "The 
Nature  and  Diagnosis  of  Neurasthenia,"  in  the  New  York  Medical  Journal, 
March,  1879  ;  and  to  Erb's  chapter  on  the  same  subject,  in  volume  XIII  of 
Ziemssen's  Cyclopedia, 


Beard — Other  Synvptoms  of  Neurasthenia.  247 

the  phenomena  embraced  under  the  various  heads  have  been 
described  thus  far  but  incompletely. 

I  purpose,  in  the  present  essay,  to  supplement  the  clinical 
picture  of  this  very  frequent  and  little  studied  nervous  disease 
by  analyzing  somewhat  more  in  detail  some  of  the  symptoms 
already  noticed,  and  by  describing  others  that,  so  far  as  I 
know,  have  not  been  previously  described,  at  least,  not  in  their 
relation  to  neurasthenia. 

Some  of  the  above  symptoms,  when  they  are  mentioned  at 
all  in  works  on  diseases  of  the  nervous  system,  have  been  and 
now  are  referred  to  under  such  headings  as  cerebral  anaemia, 
or  hyperemia,  or  general  anaemia,  or  hysteria,  or  h^^pochon- 
driasis,  or  oxaluria  ;  and  some  of  them  are  mentioned  in  con- 
nection with  structural  lesions,  as  ataxy  and  muscular  atrophy, 
and  by  many  are  regarded  as  essential  parts  of  the  clinical 
image  of  these  grave  disorders. 

DEFICIENT  THIRST  AND  CAPACITY  FOR  ASSIMILATING  FLUIDS. 

Quite  recently  a  physician  who  consulted  me  in  regard  to 
himself,  called  my  attention  to  the  highly  interesting  fact  that 
he  rarely  drank  water  either  at  meals  or  between  meals  ;  and 
he  stated  that  the  average  quantity  of  liquid  that  he  con- 
sumed was  far  below  the  normal  standard.  Investigation  of 
other  cases  of  neurasthenia  has  convinced  me  that  this 
deficiency  of  thirst  is  one  of  the  symptoms  of  that  state,  and 
it  would  appear  that  it  is  not  an  unusual  symptom,  but  exists 
in  not  a  few  cases  ;  there  are  many  who  for  years  have  a  poor 
appetite  for  fluids  as  they  have  a  poor  appetite  for  solid  food ; 
they  live  on  a  small  quantity  of  liquid,  and,  perhaps,  without 
suspecting  it  until  their  attention  is  directed  to  the  fact.  There 
are  those  who  find  that  if  they  take  much  liquid  the  stomach 
suffers  even  when  little  or  no  solid  food  is  mingled  with  it. 
One  advantage,  with  some  disadvantages,  of  the  free  use  of 
beer  with  our  German  friends  is  in  the  quantity  of  fluid  that 
they  thereby  imbibe — the  water  of  the  drink  more  than  the 
alcohol.     Drinking  milk  has  a  similar  advantage. 

When  we  remember  that  the  body  is  composed  mostly  of 
water,  we  can  easily  see  that  there  is  a  danger  of  starving  for 
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want  of  simple  liquid,  just  as,  under  the  influences  of  our  civ- 
ilization, we  are  starving  for  want  of  fatty  food. 

There  is  no  question  that  the  Europeans,  who  are  far  less 
nervous  than  the  Americans,  use  far  more  liquid  nourishment ; 
and  it  is  also  a  fact,  more  and  more  impressed  on  my  mind, 
that  many  neurasthenic  patients  are  very  temperate,  if  not  total 
abstainers,  and  some  abstain  even  from  tea  and  coifee. 

ABNORMAL    DRYNESS    OF     THE     SKIN,     JOINTS    AND     MUCOUS     MEM- 
BRANES. 

In  some  cases  of  neurasthenia  the  skin  of  the  whole  body  is 
unnaturally  dry  ;  this  is  especially  and  most  readily  noticed  in 
the  hands,  but  all  parts  of  the  surface  may  present  this  pecul- 
iarity. A  scaliness  or  scurfiness  may  accompany  this  dry- 
ness, as  though  there  were  a  deficiency  of  fluids  and  of  seba- 
ceous secretion.  There  would  also  appear  to  be  a  relation  be- 
tween this  condition  and  a  disinclination  to  drink,  or  use 
fluids  freely. 

A  young  lady  of  twenty-one,  in  addition  to  many  other 
neurasthenic  symptoms,  had  dryness  of  the  scalp,  eyes  and 
ears,  especially  in  the  morning ;  her  eyes  and  ears  would  be  dry 
and  hot,  and  in  the  ears  a  thin  skin  would  form,  and  fine 
scales  would  be  thrown  off.  These  symptoms  were  not  con- 
stant ;  they  would  leave  entirely  for  a  number  of  days,  and 
then,  without  any  apparent  cause,  return — thus  following  the 
law  of  all  other  symptoms  of  neurasthenia. 

Dryness  of  the  joints  is  also  observed  in  the  nervously  ex- 
hausted. How  the  joints  may  sufler  in  grave  spinal  diseases, 
such  as  ataxy,  is  well  known  ;  but  in  these  functional  maladies 
of  which  neurasthenia  is  a  type,  the  joints  may  suffer,  though 
in  a  less  severe  manner.  Deficiency  of  the  secretion,  with 
dryness  and  cracking  sound  on  movement,  I  have  noticed  in  a 
number  of  cases  ;  in  one  striking  case  of  musician's  cramp, 
cracking  of  the  joints  is  noticed  in  the  affected  fingers. 

SWEATING    HANDS,  WITH    REDNESS. 

Sweating  of  the  hands — of  the  palmar  surface,  or  of  the  en- 
tire hand — palmar  hyperidrosis —  is  a  symptom  of  neuras- 
thenia at  once  so  interesting  and  so  frequent,  that  I  wonder 
that  the  literature  of  the  subject  is  so  meager. 
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Yery  frequently  indeed  this  symptom  is  one  of  the  results 
and  accompaniments  of  sexual  debility,  especially  when  caused 
by  masturbation  ;  but  it  can  hardly  be  regarded  as  diagnostic  of 
sexual  exhaustion,  nor  would  I,  on  that  feet  alone,  decide  that 
the  genital  system  was  primarily  at  fault.  This  phenom- 
enon— abnormal  perspiration  of  the  hands — is  certainly  more 
common  in  males  than  in  females,  although  it  occurs,  as,  in- 
deed, all  forms  of  hyperidrosis  occur,  in  both  sexes.  The 
milder  phases  are  common  enough,  but  there  are  severe  man- 
ifestations that  this  symptom  may  assume,  which  seem  well 
nigh  beyond  belief.  Thus  a  young  man  now  under  my  care  is  so 
distressed  thereby  that  he  threatens  suicide  unless  he  is  per- 
manently cured.  In  his  case  there  are  various  evidences  of  a 
bad  inheritance,  a  poor  constitution,  although  this  palmar 
sweating  is  just  now  the  only  very  annoying  expression  of  the 
depraved  diathesis.  A  young  lady  in  the  northern  part  of  the 
State  is  compelled  to  take  a  number  of  handkerchiefs  with 
her  when  she  goes  to  school,  and  on  her  return  they  are  all 
saturated  from  the  excessive  perspiration  of  her  hands.  My 
friend.  Dr.  Josiah  Koberts  of  this  city,  tells  me  that  in  a  sim- 
ilar case,  lately  brought  to  his  attention,  there  was  clear  proof 
of  uterine  disease. 

The  intimate  relation  of  this  symptom  to  the  nervous  sys- 
tem is  shown  in  many  striking  facts.  Thus  one  young  man 
who  consulted  me  would  be  attacked  periodically — at  ten  and 
four  o'clock — and  whenever  he  was  at  sea  the  symptom  would 
utterly  leave  him.  In  one  of  my  cases  the  slightest  emotion 
would  instantly  saturate  the  hands  as  thoroughly  as  dipping 
them  in  a  pail  of  water.  The  effort  to  shake  hands  is  suffi- 
cient to  produce  this  eifect.  Redness  of  the  whole  hand 
— erythema — sometimes  attends  this  palmar  sweating,  and  in 
one  of  my  cases  the  ears  are  as  red  as  the  hands. 

CONVULSIVE  MOVEMENTS,  ESPECIALLY  ON  GOING  TO    SLEEP. 

Nervous  sufferers,  just  as  they  are  dropping  off  to  sleep,  are 
sometimes  suddenly  and  painfully  awakened  by  a  violent, 
spasmodic  movement  of  an  arm,  or  leg,  or  of  the  whole  body. 
This  appears  without  any  warning,  and  is  most  likely  to 
occur  when  preceded  by  unusual   excitement  or  fatigue.     In 
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some  cases  there  will  be  a  recurrence  of  these  spasms,  so  that 
much  difficulty  is  experienced  in  getting  to  sleep.  I  have 
known  instances  where  the  whole  body  seenied  to  be  thrown 
off  the  bed,  or  rather,  the  sensation  was  as  though  the  body 
were  projected  upward.  This  symptom  is  not  so  alarming  as 
some  of  those  who  experience  it  believe.  It  indicates  an  ex- 
hausted, a  worn  condition  of  the  nervous  system  ;  but  it  is 
not  as  ominous  for  evil  as  many  other  phenomena  that  belong 
to  the  nervously  exhausted  state.  A  friend  of  mine — -a  public 
speaker,  constantly  before  audiences,  and  always  at  work — with 
a  frame  of  unusual  size  and  an  extraordinary  capacity  for  en- 
during mental  excitement  and  toil — tells  me  that  with  all 
his  vigor  he  has  been  annoyed  by  these  jerkings  on  falling  to 
sleep,  although  he  has  no  other  evidence  of  neurasthenia. 

It  is  probable  that  these  convulsive  symptoms  on  dropping 
to  sleep  are  the  effect  and  sign  of  congestion  in  the  exhausted 
nerve  centres,  and  occur  while  passing  out  of  the  waking  into 
the  sleeping  condition,  because  the  inhibitory  or  controlling 
power  of  the  waking  state  is  removed. 

ATONIC    VOICE. 

When  neurasthenia  lays  its  hands  on  a  man  it  is  liable  to 
leave  its  impress  on  every  organ  and  function  of  the  body  ; 
from  the  crown  to  the  toe  there  is  not  a  fibre  that  is  safe  from 
attack.  If  some  parts  escape  in  one  individual,  they  suffer  in 
others.  If  at  one  stage  of  the  malady  certain  regions  are  un- 
affected, it  may  be  only  that  they  may  be  attacked  with  all 
the  greater  violence  at  another  stage.  Thus  the  hair,  the 
scalp,  the  eyes,  the  ears,  the  nasal  and  respiratory  passages  ; 
the  brain,  in  whole  or  in  part,  the  cranial  nerves,  the  heart, 
the  spinal  cord  in  any  portion,  the  sensory  and  motor  nerves, 
the  stomach  and  bowels,  the  reproductive  system,  the  skin, 
the  nails,  the  secretions,  the  excretions,  the  absorbents — all 
are  objects  of  assault. 

It  is  not  strange,  therefore,  that  there  should  be  a  neuras- 
thenic voice,  just  as  there  is  a  neurasthenic  eye,  a  neuras- 
thenic stomach  and  genitals.  The  chief  peculiarity  of  the  neu- 
rasthenic voice,  is  softness,  faintness,  want  of  courage  and 
clearness  of  tone.     These  terms,  though  vague,  express  per- 
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haps,  as  well  as  it  is  possible  to  do  in  words,  how  this  voice  de- 
viates from  the  normal  voice,  but  at  best  verbal  descriptions 
are  faulty,  and  far  inferior  to  even  a  single  living  illustration. 
To  a  physician  accustomed  to  see  these  cases  and  to  observe 
the  voice,  there  is  but  little  difficulty  in  at  least  suspecting 
the  diagnosis  by  this  symptom  alone.  This  neurasthenic 
voice  somewhat  resembles  the  peculiar  voice  of  the  deaf ;  and 
yet  it  is  not  precisely  like  that,  and  can  usually  be  dis- 
tinguished from  it.  A  neurasthenic  suflerer  uiay  have  the 
muscle  of  an  athlete,  and  be  so  strong  that  a  hard  day's  toil  is 
but  play,  and  yet  speak  in  a  voice  which  in  quality  and  volume 
of  sound  suggests  the  beginning  of  convalescence  from  a  severe 
fever. 

"  The  voice,"  says  Emerson,  "  is  a  delicate  index  of  the 
soul,"  and  with  scientific  truth  the  same  philosopher  asserts, 
that  the  orator  can  often  tell  by  the  quality  of  his  own  speech, 
at  the  beginning  of  an  oration,  or  sermon,  whether  he  is  or 
not  in  the  mood  of  speaking,  whether  he  is  to  be  eloquent  or 
utterly  fail. 

A  dissolute  life,  especially  in  women,  always  registers  itself 
in  the  voice,  impressing  a  coarseness  that  in  its  quality  is 
almost  diagnostic.  The  queens  of  song  are  never  grossly  im- 
pure. 

OXALATES    AND    URATES    IN    THE    URINE. 

The  relation  of  oxalate  of  lime  to  various  nervous  symp- 
toms was  long  ago  pointed  out  by  Golding  Bird,  and  the 
importance  of  examining  the  urine  for  the  deposits  of  the 
oxalates  was  strenuously  insisted  on  by  him;  but  the  true  rela- 
tion of  such  deposits  to  the  nervous  sj'stem  seems  not  to  have 
been  fully  understood  either  by  him  or  by  those  who  have 
since  written  on  the  subject. 

As  a  matter  of  routine  I  have,  for  years,  been  accustomed 
to  have  the  urine  of  my  neurasthenic  patients  examined,  and 
in  the  majority  of  cases  it  is  found  that  the  oxalates,  and  in 
some  cases,  the  urates,  are  in  great  excess.  Amorphous  urate 
deposits  are  noticed,  also  uric  acid  crystals. 

The  term  "■  oxaluria,''  so  often  applied  to  this  condition,  is 
quite  analogous  to  the  term  ''  spinal  irritation,''  as  applied  to 
tenderness  of  the  cord  with  accompanying  symptoms,  so  often 
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observed  in  neurasthenia.  To  the  employment  of  such  terras 
there  can  be  no  objection,  provided  those  who  use  them  under- 
stand that  in  scientific  strictness  they  do  not  mean  disease  of 
a  distinct  character,  but  are  really  results  and  expressions  of 
neurasthenia,  raal-nutrition  of  the  nervous  system.  The  urine 
of  the  neurasthenic  is  often,  if  not  usually,  abnormally  acid  ; 
and  spermatozoa  are  frequently  found  even  when  there  is  no 
special  reason  on  the  part  of  the  patient,  or  of  the  physician, 
to  suspect  any  marked  degree  of  seminal  weakness.  In  a  pliil- 
osophic  sense  these  oxalates  and  urates,  and  the  acidity  and 
spermatozoa,  are  like  spinal  irritation,  cerebral  irritation, 
neurasthenia,  asthenopia,  and  dyspepsia,  results,  effects,  in  a 
word,  symptoms,  and  if  the  cause  at  all  of  other  symptoms,  are 
but  secondarily  so. 

GAPING    AND    YAWNING. 

As  evidences  of  temporarj^  fatigue,  gaping  and  yawning  are 
familiar  enough  even  though  their  physiology  may  be  obscure. 
In  organic  disease  of  the  brain  also,  frequent  and  prolonged 
gaping  has  been  noticed. 

In  one  case  of  glosso-labial  paralysis  that  I  saw  a  number  of 
years  ago,  this  symptom  of  gaping  was  so  frequent,  and  the 
act  so  prolonged,  as  to  be  ludicrous. 

In  neurasthenia,  gaping,  yawning,  and  stretching  may 
appear  like  the  other  symptoms  mentioned,  and  like  them  also 
the  attacks  come  and  go ;  they  are  quite  apt  to  follow  over- 
exertion or  excitement,  even  when  there  has  been  no  loss  of 
sleep.  A  neurasthenic  patient,  now  under  my  care,  tells  me 
that  after  long  reading  a  newspaper  in  the  morning  after 
breakfast,  he  is  troubled  with  gaping,  though  no  other  evi- 
dence of  weariness  annoys  him  ;  in  his  case  the  eyes  are  asthen- 
opic,  and  prolonged  use  sometimes  brings  on  various  symptoms. 

DILATED    PUPILS. 

Dilatation  of  the  pupils  is  so  often  seen  in  neurasthenia, 
especially  in  the  sexual  forms,  that  it  may  be  considered  as  an 
important  fact  to  be  noted  in  the  study  of  a  case.  I  do  not 
look  upon  this  symptom  as  in  any  sense  diagnostic,  although 
it  is  so  often  associated  with  a  history  of  genital  disturbance, 
for  there  are  cases  of  sexual  exhaustion  where  it  does  not  exist, 


Beard — Other  Symptoms  of  N^eur asthenia.  253 

and  it  sometimes  exists  where  there  are  no  proofs  of  sexual 
trouble. 

Abnormal  activity  of  the  pupil — sudden  and  frequent  alter- 
nations between  contraction  and  dilatation — is  a  sign  of  neur- 
asthenia, or,  at  least,  of  nervous  irritability,  of  perhaps  more 
importance  than  mere  dilatation,  just  as  in  organic  diseases  of 
the  cord,  sluggishness  of  the  pupils,  slowness  to  contraction  or 
dilate,  has  been  recently  suggested  as  a  better  diagnostic  sign 
than  mere  contraction  of  one  or  both  pupils. 

SHOOTING    PAINS    SIMULATING    THOSE    OF   ATAXY. 

If  there  be  any  ditierence  between  the  familiar  shooting, 
lightning-like  pains  in  the  extremities  that  have  so  long  been 
considered  as  peculiar  to  ataxy,  and  the  shooting  pains  of 
neurasthenia,  I  have  not  been  able  as  yet  to  find  it  out.  Gen- 
erally these  neurasthenic  pains  are  milder  than  those  of  ataxy, 
but  this  average  fact  does  not  interfere  with  the  fact  of  obser- 
vation, that  this  ditierence  in  degree  is  not  of  itself  sufficient 
to  make  it  possible  to  establish  the  differential  diagnosis  ;  for 
the  shooting  pains  of  ataxy  are  by  no  means  always  severe, 
and  in  many  cases  of  the  disease  do  not  exist  at  all.  The  mis- 
take of  writers  in  so  strenuously  insisting  on  the  diagnostic 
importance  of  these  shooting  pains  has  been,  and  is,  the  source 
of  terrible  annoyance  to  physicians,  especially  who  happen  to 
be  themselves  sufferers  from  these  neurasthenic  symptoms. 

The  same  remark  applies  to  fibrillary  contractions,  which 
have  been  looked  upon  as  indicating  muscular  atrophy,  but 
which,  as  I  have  elsewhere  stated,  may  consist  of  one  of  the 
many  symptoms  of  neurasthenia. 

PECULIARITIES   OF    PAIN    IN    THE    BACK. 

In  neurasthenia  all  parts  of  the  back  may  be  the  seat  of 
pain,  although  certain  districts  are  more  affected  than  others. 
There  may  be  tenderness  when  there  is  uo  pain,  and  conversely 
pain,  even  severe  pain,  when  there  is  no  tenderness.  There 
may  be  much  distress  in  the  loins  and  over  the  hips,  when 
careful  examination  shows  no  tenderness  anywhere. 

This  pain  in  the  hips  and  loins  is  something  quite  different 
from  ordinary  neuralgia  or  sciatica  ;  it  rather  resembles  mus- 
cular rheumatism  or  a  common  cold,  and  is  indeed  often  con- 
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founded  with  one  or  both  of  these  diseases  even  by  able 
diagnosticians.  The  liability  to  confound  irritation  of  the 
upper  part  of  the  spine  at  the  nape  of  the  neck  with  rheuraa- 
tisra  is  very  great ;  the  symptoms,  indeed,  are  quite  the  same 
— pain,  stiffness,  aching,  inability  to  move  the  head  without 
discomfort.  Sometimes  this  condition  perfectly  simulates  wry 
neck,  and  is  mistaken  for  it.  One  of  the  very  ablest  neurol- 
ogists in  Germany,  on  being  consulted  by  a  case  of  irritation 
in  the  upper  part  of  the  spine,  made  diagnosis  of  rheumatism, 
and  treated  the  patient  accordingly.  This  back  pain,  and  the 
tenderness  that  may  or  may  not  accompany  it,  fluctuates  like 
all  these  neurasthenic  symptoms  ;  to-day  they  are  present  in 
full  force,  to-morrow  they  are  all  gone,  but,  on  any  provoca- 
tion, are  liable  to  return.  ••  They  fly  about  in  every  direction  ; 
now  just  below  the  shoulder-blade  ;  now  in  the  centre  of  the 
spine  ;  and  at  another  time  between  the  shoulder  blades,  or  in 
the  middle  lumbar  region  ;  sometimes  with  heat  and  burning, 
at  others  with  biting,  penetrfi,ting  sensations,  or  a  feeling  as 
though  ants  were  crawling  just  under  the  skin. 

HEAVINESS    OF    THE    LOINS    AND    LIMBS. 

One  of  the  most  frequent  complaints  among  the  neurasthenic 
(myelasthenic  form)  is  heaviness  and  vague  aching  of  the  loins 
and  limbs,  and  sometimes  of  the  whole  body.  This  is  a  symptom 
hard  to  define  in  exact  words,  ])ut  it  is  very  common,  and  it  is  a 
cause  of  great  distress.  This  symptom  is  quite  apt  to  follow  over 
physical  exertion,  as  in  walking  or  standing,  but  may  come  on 
without  any  apparent  or  special  exciting  cause.  This  feeling 
so  closely  resembles  rheumatism  that  it  is  often  confounded 
with  that  affection  by  those  who  are  unfamiliar  with  neuras- 
thenia, and  even  one  well  acquainted  with  nervous  exhaustion 
in  all  its  forms,  might,  on  first  being  called  to  a  patient,  mis- 
take this  heaviness  and  aching  for  a  common  cold,  or  for  a 
rheumatic  attack.*  I  have  lately  been  consulted  by  a  gentle- 
man suffering  from  myelasthenia,  where  this  aching  of  the 
lower  part  of  the  back  and  loins  are  almost  the  only  sub- 
jective   symptoms.     In   sexual  exhaustion  pains  in  the  loins 

*How  the  symptoms  of  ataxy  have  been,  and  are,  mistaken  for  rheumatism 
is  well  known  to  the  physician. 
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and  limbs,  not  amounting  to  neuralgia  but  sufficient  to  be  a 
severe  annoyance,  are  frequent  enough,  but  they  are  not 
resti-icted  to  the  sexual  variety  of  neurasthenia. 

VARIETIES  OF  MORBID    FEAR  (pHOBIA). 

There  would  seem  to  be  almost  no  limit  to  the  phases  that 
morbid  fear  may  assume  in  the  nervously  exhausted.  These 
varieties  of  diseased  apprehension  have  been  observed  for 
years,  not  only  in  the  positively  insane,  bnt  in  the  so-called 
hypochondriacal  and  melancholic  ;  but  they  have  not  been 
regarded  as  worthy  of  careful  scrutiny  and  analysis ;  the 
patients  who  complain  of  them  have  been  dismissed,  as  merely 
imaginary,  and  the  many  accompanying  symptoms  which,  when 
thoroughly  studied,  would  have  shed  much  light  on  the  con- 
dition that  gives  rise  to  these  morbid  fears,  have  likewise  been 
passed  by. 

Recently,  however,  science  has  endeavored  to  bring  these 
vague  phenomena  into  the  realm  of  systematic  observation, 
analyzing  their  minute  manifestations,  showing  their  relations 
and  dependencies,  and  giving  them,  in  certain  cases  where 
their  frecpiency  and  positiveness  wonld  warrant,  distinct 
names  ;  thus  astraphobia — fear  of  lightning — was  jiessribed 
by  me  some  years  since  ;  agoraphobia — fear  oF'placesi — has 
been  described  by  Westphal,  of  Berlin  ;  and, still  nKire,jJ^ently, 
I  have  applied  the  terra  anthrophobia — fear  of  society — to 
that  morbid  apprehension  of  going  into  company,  or  of 
encountering  human  beings  in  any  relation,  which  is  so  often 
seen  in  the  nervously  exhausted,  especially  in  those  sexually 
exliausted.  One  of  the  many  phases  of  anthrophobia  is  ina- 
bility to  look  in  the  face  of  one  with  whom  we  are  conversing; 
this  is  seen  frequently  in  sexual  exhaustion,  as  all  students  of 
that  form  of  nervous  disease  know;  but  it  is  no  more  restricted  to 
that  type  alone  than  are  any  of  the  other  symptoms  that  have 
been  cited.  Indeed,  any  form  of  exhaustion  may  give  rise  to 
any  form  of  morbid  fear,  although,  so  far  as  I  can  judge  from 
my  own  observation,  sexual  trouble — masturbation  and  excess 
— is  at  least  one  of  the  prominent  factors  in  the  majority  of 
cases. 

The  general  philosophy  of  this  morbid  fear  in  the  neuras- 

18 


256  Beard — Other  SyTniJtoms  of  Neurasthenia. 

thenic  (cerebrasthenia)  would  appear  to  be  that  the  debility  ot 
the  brain — the  nerve  impoverishment — renders  it  impossible 
to  meet  responsibility,  just  as  paraplegia  makes  it  difficult  or 
impossible  to  walk  ;  morbid  fear  is  indeed  but  a  psychical  paral- 
ysis, but  of  a  functional  rather  than  of  an  organic  nature. 

The  world  over,  avei'sion  of  the  eyes  with  a  turning  away 
of  the  face,  is  an  expression  of  the  emotion  of  humility  and 
bashfulness,  that  is,  of  a  feeling  of  weakness  as  com];)ared  with 
the  person  in  whose  presence  we  stand — an  instinctive  and 
involuntar}-  recognition  of  the  fact  that,  for  the  moment,  our 
force  is  inferior  to  his.  In  neurasthenia  this  same  principle 
appears  as  a  pathological  symptom — an  expression  of  debility, 
of  inadequacy,  of  incompetence.  This  aversion  of  the  ej'es  is 
so  constant  a  symptom  in  these  neurasthenic  patients,  that  I 
often  make  the  diagnosis  as  soon  as  they  enter  the  office,  before 
a  word  has  been  spoken  by  either  party,  and  even  before  the 
patient  has  had  time  to  be  seated.  I  have  now  under  my  care 
a  young  man  with  sexual  exhaustion,  who  is  so  badly  anthro- 
phobic,  that  even  when  I  take  his  head  in  my  hands  and  hold 
it  up,  it  is  impossible  to  keep  his  eyes  fixed  on  mine  for  more 
than  an  instant.  A  very  intelligent  and  able  friend  now  under 
my  professional  care,  displays  this  same  characteristic,  and  I 
have  often  talked  with  him  in  regard  to  it. 

Some  of  the  phases  of  this  morbid  fear  are  very  interest- 
ing and  surprising,  even  to  those  wlio  are  most  familiar  with 
the  caprices  of  the  diseased  nervous  system.  1  have  else- 
where published  a  brief  account  of  the  physician  who  con- 
sulted me  in  regard  to  himself  for  long-standing  cerebrasthenia, 
one  of  the  symptoms  of  which  was  inability  to  go  away  from 
his  home  or  office,  or  place  where  he  was  stopping,  to  any  con- 
siderable distance  in  a  direct  line.  He  had  the  muscular 
strength  to  walk  twenty  miles,  but  when  summoned  to  a 
patient  was  often  obliged  to  decline  to  attempt  to  go  even  half 
a  mile,  which  was  a  great  astonishment  to  his  patients,  who 
were  aware  that  even  when  unable  to  visit  them  he  could  work 
all  day  in  his  garden.  Like  many  of  these  cases  he  had  a  morbid 
fear  of  visiting  the  place  where  he  was  first  attacked  by  any 
of  his  ill  feelings;  thus  he  had  been  at  one  time  prostrated  in 
]S^ew  York  city,  and  felt  incompetent  to  come  here  to  consult 
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me :  accordingly  I  met  him  by  appointment  in  a  distant  city. 
In  walking  ont  with  him  one  morning  I  observed  that  he  con- 
tinually turned  otf  to  the  side  streets,  so  as  to  keep  at  a  little 
distance  from  the  hotel  where  we  were  stopping  for  the  day, 
and,  on  my  questioning  him,  he  said  that  he  could  not  go 
more  than  half  a  mile  in  a  straight  line,  and  that  therefore  he 
turned  into  the  side  streets  so  as  to  keep  the  hotel  near  at 
hand;  the  result  was  that  we  walked  arm  in  arm,  circumnav- 
igating the  hotel  at  a  moderate  distance — although  not  always 
keeping  it  in  sight.  The  patient  was  not  at  all  wearied, 
although  the  walk  was  a  long  one — in  a  direct  line  perhaps  a 
mile  or  two. 

I  have  now  under  care  a  patient  whose  morbid  fear  takes 
just  the  opposite  phase  :  he  cannot  go  to  a  certain  locality, 
but  can  go  very  near  to  it,  and  beyond  that  point  his  own 
will  is  often  powerless  to  urge  him  forward.  He  was  first 
attacked  while  in  a  lithographic  estaljlisliment  working  at  his 
trade,  and  from  that  hour  he  has  found  it  hard  or  actually 
impossible  to  enter  any  building  devoted  to  that  business. 
One  day  he  resolved  that  he  would  conquer  what  seemed  to 
him  and  his  friends  a  foolish  whim,  and  started  out  for  the  shop, 
but  on  arriving  within  sight — about  the  distance  of  a  block — 
he  was  compelled  to  stop ;  a  cordon  of  policemen  could  not 
have  been  a  more  effective  blockade  ;  resolved  not  to  be  beaten, 
he  retired  a  short  distance,  and  approached  the  building  from 
another  direction,  but  was  again  brought  up  against  the 
imaginary  barrier,  and  so  in  succession  all  the  points  of  the 
compass  were  tried  with  absolute  failure. 

He  had  a  chance  to  work  in  Syracuse,  and  went  to  the 
depot  to  take  the  train  for  that  city,  but  on  entering  the  station 
and  going  up  to  the  office,  he  burst  into  tears,  and  could  not 
buy  his  ticket ;  he  tried  and  tried,  and  finally  gav^e  up  and 
returned  home.  He  could  have  walked  to  Syracuse,  but  he 
could  not  reach  out  his  hand  and  purchase  the  ticket  for  his 
fare.  At  another  time  he  succeeded  in  reaching  Cincinnati 
in  quest  of  employment,  and  was  directed  to  a  lithographic 
establishment  where  he  expected  to  be  employed  ;  but  in  spite 
of  all  his  repeated  trials  he  could  only  come  within  sight  of 
the  building,  and  he  was  forced  to  return  to  New  York. 
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I  have  just  been  consulted  by  a  physician  who,  as  one  of  the 
effects  and  signs  of  cerebrasthenia,  cannot  at  times  undertake 
any  shght  responsibility;  thus  he  has  sometimes  allowed  a 
large  number  of  horse-cars  to  pass  him  before  he  could  bring 
up  the  resolution  to  jump  on  board  one  of  them ;  and  yet  his 
muscular  strength  at  the  time  was  excellent. 

Inability  to  travel  alone  is  one  of  the  myriad  forms  of  mor- 
bid fear,  and  is  indeed  quite  the  opposite  of  anthrophobia,  just 
described.  During  the  past  year  two  cases  of  this  kind  have 
been  under  my  observation — one  a  clergyman,  the  other  a 
merchant,  and  both  competent  to  attend  to  their  respective 
duties:  the  first  as  teacher  in  a  responsible  position,  the  second 
as  partner  in  a  mercantile  house  ;  although  both  suffer,  and,  for 
years,  have  suffered  from  very  many  other  symptoms  of  neur- 
asthenia. 

HOPELESSNESS. 

When  a  patient  is  dying  in  the  last  stages  of  consumption 
or  cancer,  he  is  often,  if  not  usually,  hopeful;  and  sometimes 
he  does  not  abandon  the  expectation  of  recovery  even  when  on 
the  edge  of  the  grave.  After  friends  have  given  up  utterly, 
and  the  physician  only  comes  to  relieve,  the  patient  himself 
is  full  of  hope. 

In  functional  nervous  disorders,  that  are  relievable  if  not 
curable,  the  reverse  phenomenon  is  observed.  Tiie  patient, 
even  in  the  earlier  and  milder  stages,  is  without  hope,  while 
the  friends  laugh  at  his  fears  and  ridicule  him  for  talking  or 
thinking  of  his  symptoms.  A  good  example  is  found  in  an 
attack  of  sick  headache,  but  nearly  all  the  neuroses  exhibit  this 
phenomenon,  in  greater  or  less  degree ;  as  for  instance,  writer's 
cramp,  hay  fever,  musician's  cramp,  telegrapher's  cramp,  and 
tlie  malady  here  under  consideration,  neurasthenia,  in  its 
various  phases. 

In  organic,  structural  and  incurable  disease,  such  as  cerebral 
paralysis,  paraplegia,  etc.,  the  sufferer  is  far  less  likely  to  despair 
of  relief. 

The  philosophy  of  this  symptom  of  hopelessness  appears  to 
be  similar  to  that  of  morbid  fear,  as  above  described.  That  is, 
an  instinctive  consciousness  of  inadequacy  for  the  task  before 
us.     We  are  hopeless  because  our  nerve  force  is  so  reduced 
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that  the  mere  holding  on  to  life  seems  to  be  a  burden  too 
heavy  for  us.  A  certain  amount  of  nerve  strength  is  necessary 
to  supply  the  courage  requisite  for  simple  existence.  Abstain- 
ing from  dying  demands  a  degree  of  force  just  as  the  mere 
keeping  in  an  erect  position — standing  up  without  taking  a 
single  step — ^is  only  possible  to  those  who  have  a  certain  quan- 
titv  of  streno-th.  Abstainino;  from  dvino;  like  abstaining  from 
foiling,  is  in  one  respect  a  negation  only,  but  neither  is 
possible  without  an  expenditure  of  force. 

Thedespairof  sea-sickness  well  illustrates  this  phenomenon. 
In  the  short  space  of  an  hour,  or  less,  one  can  be  reduced 
from  a  state  of  perfect  bliss  to  perfect  misery,  simply  from  the 
perturbations  caused  by  the  motion  of  the  vessel. 

One  time,  when  returning  from  England,  our  steamer  col- 
lided with  a  sailing  vessel  in  such  a  way  and  under  such  cir- 
cumstances as  to  give  just  reason  for  the  belief  that  we  might 
be  in  serious  peril.  In  the  height  of  the  excitement  and  alarm 
a  sea-sick  passenger  came  out  from  his  room,  where  he  had 
been  shut  up  ever  since  our  departure,  and  inquired  what  the 
trouble  was  all  about.  He  was  informed  that  our  steamer 
was  leaking  and  that  we  were  fast  sinking.  "  If  that's  all,  I'll 
turn  in  again,"  he  replied,  and  went  back  to  his  berth,  whence 
he  did  not  emerge  until  we  all  landed  in  i^ew  York. 

In  some  cases  of  neurasthenia  this  hopelessness  is  intermit- 
tent, periodic,  like  attacks  of  inebriety  or  neuralgia,  and  these 
attacks  are  quite  independent  of  all  external  conditions, 
although  they  may  be  excited  and  modified  more  or  less  by 
the  environment. 

PECULIARITIES  OF  INSOMNIA. 

The  different  phases  of  insomnia  in  neurasthenic  patients 
are  exceedingly  interesting. 

One  man  finds  no  difhcnlty  in  getting  to  sleep  on  retiring, 
but  soon  wakes,  and  must  remain  awake  for  the  rest  of  the 
night.  Another  man  rolls  and  tumbles  for  hours  before  he 
falls  into  oblivious  slumber,  but  when  once  asleep  does  not 
usually  wake  until  morning.  I  was  recently  consulted  for 
a  case  of  insomnia  of  many  years'  duration,  where  there  had 
never  been  any  difficulty  in  sleeping  after  getting  to  sleep. 

Other  sufferers  report  that  they  sleep  in  fragments — oases 
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of  repose  in  a  desert  of  dreary  wakefulness — but  bad  dreams 
constant!}^  harass  them  so  that  in  the  morning  they  are  less 
rested  than  they  should  be.  Why  a  bad  dream  should  be 
a  bad  symptom  is  not  quite  clear.  Why  a  man  disturbed  by 
indigestion  or  exhausted  nervously  by  excitement  late  in  the 
evening,  should  dream  of  snakes  and  monsters  instead  of  green 
fields  and  gardens,  of  death  and  murder  instead  of  delio-litful 
society  and  experiences,  has  perhaps  only  this  general  expla- 
nation, that  the  normal  action  of  the  cerebral  cells  is  designed 
to  be,  in  the  main,  pleasurable,  and  that  mental,  like  physical 
pain,  is  a  symptom  of  something  abnormal.  It  is  also  a  ques- 
tion how  far  dreams  are  pathological.  It  would  seem  that  in 
perfect  health — if  there  be  such  a  state — one  inight  dream 
even  unpleasantly  ;  and  yet  there  is  no  doubt  that  savages, 
and  farmers,  and,  in  general,  those  who  live  out-doors,  depend- 
ing on  their  muscles  for  their  subsistence,  dream  far  less  than 
the  in-door  brain  workers.  My  guide  in  the  woods  of  Maine 
and  northern  Kew  Hampshire,  tells  me  that  he  very  rarely 
dreams,  and  one  cool,  phlegmatic  man,  whom  I  met  in  that 
region  last  summer,  assured  me  again  and  again  that  he  never, 
in  all  his  life,  had  a  dream  that  he  could  recall ;  and  with  that 
class,  as  a  rule,  dreams  of  any  kind,  good  or  bad,  are  excep- 
tional. 

Some  neurasthenic  patients  can  onh-  sleep  by  night — never 
by  day,  however  wearied.  Others  can  sleep  by  day ;  often 
fall  to  sleep  when  they  especially  desire  to  keep  awake,  but  at 
night  toss  in  painful  activity. 

Physical  exercise  also  acts  very  capriciously  witli  different 
persons.  Thus  one  of  my  patients  tells  me  that  if  he  takes  a 
long  walk  in  the  evening,  he  is  more  restless  than  usual  that 
night ;  and  yet  he  is  a  very  strong  man,  capable  of  much 
physical  and  mental  toil. 

APPEARANCE  OF  YOUTH. 

Persons  afflicted  with  neurasthenia,  very  often,  and  1  think 
in  the  majority  of  cases,  where  the  condition  is  constitutional 
and  long-standing,  look  younger  than  their  years  ;  they  bear 
the  weight  of  time  more  easily  than  the  phlegmatic  and  the 
strong;  and  when  between,  say  thirty-iive  and  forty-five,  will 
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pass  for  five  or  ten  years  below  their  actual  age.  I  have 
reached  this  generalization  not  hastily,  but  after  mucli  obser- 
vation and  reflection.  Constantly  I  find  myself  astonished 
when  a  new  patient,  whom  I  have  never  before  seen,  tells  me 
his  age.  I  observe  that  those  who  have  had  a  long  battle  with 
their  morbid  feelings,  who  have  been  perhaps  disabled,  crippled, 
exiled  by  nervous  incapacity,  look  ten  years  younger  than  their 
vigorous  friends.  The  neui'asthenic  are,  as  a  rule,  less 
wrinkled  and  worn  ;  they  have  less  fat  and  muscle  that  fur- 
nish the  materials  for  flabbiness  and  coarseness  of  feature. 
Their  skins  are  thinner  and  softer,  and  show  the  blood  more 
readily.  They  are  also  less  likely  to  be  attacked  with  those 
degenerative  changes  in  the  blood-vessels  and  the  skin,  that 
are  the  signs  and  results  of  age.  In  a  word,  they  look  young  for 
the  same  reason  that  they  live  long. 

There  is  a  still  wider  genei*alization  that  can  be  verified — 
namely,  that  the  nervousness  that  attends  civilization  is  every- 
where accompanied  by  this  appearance  of  youth.  The  higher 
classes  look  younger  than  their  years,  the  lower  classes  look 
older  than  their  years.  Some  time  since,  when  I  was  con- 
nected with  the  Xervous  Department  of  Demilt  Dispensary, 
Xew  York,  1  noticed  that  the  majority  of  the  patients  looked 
from  five  to  ten  years  older  than  they  were.  This  was  true  of 
both  sexes,  and  in  nearly  all  forms  of  nervous  disease.  Those 
between  twenty  and  thirty  appeared  to  be  thirty-five  or  more, 
and  only  repeated  questioning  in  some  cases  would  convince 
me  that  there  was  not  either  ignorance  or  deception.  But 
scarcely  any  of  these  patients  were  neurasthenic,  for  in  that 
class  neurasthenic  and  allied  afiections  are  verv  rare. 
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Assistant  in  the  Physiological  Laboratory  of  Geneva. 


[Dr.  Lautenbacb's  paper  was  written  more  than  a  year  ago.  Some  more 
recent  researches  of  his  are  added  in  the  foot  notes  in  brackets. — Eds.] 

IN  the  present  essay  it  is  designed  to  treat  in  a  brief  manner 
of  the  physiological  properties  of  a  principle  existing  in 
a  number  of  plants  indigenous  to  America,  which  has,  in  the 
author's  hands,  yielded  some  interesting  and  important  results. 
Important,  in  that  it  gives  the  physiologist  a  new  agent  to 
study  certain  of  the  functions  of  living  tissues,  which  have 
hitherto  been  beyond  his  reach.  Interesting,  in  that  its  action 
on  certain  tissues  resembles  that  of  no  other  known  substance. 
The  glucoside  saponin  exists  in  almost  all  the  caryophyl- 
lacise,*  in  all  the  agaves,  as  also  in  the  Polygala  senega  and 
in  the  Yucca  haccata.-\  It  was  first  obtained  by  Schrade  from 
the  common  soap  wort  {Saponaria  officinalis).  Shortly  after 
Schrade,  Bley:}:  obtained  it  from  the  same  plant.  Later,  Bussy§ 
found  it  in  the  oriental  soapwort  {Gypsophila  struthiiim).  It 
exists  most  abundantly,  as  was  shown  by  Fleury  and  Boutier- 
Charland,!  in  the  Brazilian  soapbark.*[  Malapert  determined 
its  existence  in  the  ovaries  and  fruit  of  the  horse-chestnut. 

*Among  others  in  tlie  Oypsophila  struthium.  Lychnis  diceceoe,  L.  chalcedonica, 
Saporiaria  officinalis,  Agrostemma  githago,  and  Siline  inflata. 

f A  recently  discovered  plant  from  southern  Arizona,  which  is  used  by 
the  inhabitants  as  a  substitute  for  soap. 

XAnn.  Chem.  et  Pharm.,  IV.,  p.  283. 

%Ann.  Chem.  et  Pharm.,  VII.,  p.  168. 

\\J.  Pharm.,  IV.,  p.  249. 

*^\Quillaya  saponaria.  The  bark  of  this  evergreen  tree  has  been  used 
in  the  arts  to  remove  grease-spots  from  cloth. 

[The  glucoside  chamoelerin,  discovered  by  Dr.  Green  {Amer.  Jour,  of 
Plmrmacy,  1878),  I  have  found  to  act  physiologically  in  all  respects  like 
saponin,  which  it  closely  resembles.] 
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As  usually  obtained,  saponin  consists  of  a  greyish-yellow 
powder  of  a  sweetish  taste,  inodorous  in  the  powdered  condi- 
tion, very  soluble  in  water,  but  sparingly  soluble  in  dilute 
alcohol,  and  entirely  insoluble  in  absolute  alcohol  and  ether. 
The  watery  solution  frotlis  like  soap,  and  it  is  from  this  prop- 
erty that  the  substance  gets  its  name.  According  to  Kochleder 
and  Schwarz  its  chemical  composition  is  Cio  Hao  O7.  It  is 
readily  precipitated  by  soluble  lead*  and  barium  salts,  and  it 
to  a  slight  extent  reduces  cupric  oxide  in  the  presence  of  an 
alkali. 

Quevennef  determined  this  glucoside  to  be  chemically 
identical  with  the  polygalic  acid  from  Poly  gala  senega,  and 
also  that  the  physiological  properties  of  the  two  substances 
were  the  same.  The  author's  results  on  this  point  coincide 
with  those  obtained  by  this  distinguished  chemist. 

GENERAL    ACTION. 

No  cases  of  saponin-poisoning  have  as  yet  been  reported, 
and  we  have  to  rely  for  our  knowledge  of  the  action  of  this 
substance  on  the  human  animal,  on  the  reports  of  cases  of 
poisoning  from  plants  containing  it.  These  are  by  no  means 
rare  in  the  European  scientific  and  legal  records  of  a  third  of 
a  century  ago.  Numerous  instances  were  then  reported  where 
agrostemma  seeds  were  ground  with  the  wheat  in  the  prepar- 
ation of  flour,  the  ingestion  of  which  produced  poisonous 
symptoms.  Two  cases  of  poisoning  in  this  manner  were 
observed  by  Bonneau  and  Malapert,:{:  and  five  cases  came 
under  the  observation  of  Bellard.§ 

The  symptoms  observed  were:  general  malaise,  headache, 
vertigo,  great  difficulty  in  maintaining  the  upright  posture, 
vomiting,  increased  secretion  in  the  air  passages,  a  hot  skin, 
and  a  rapid,  small  pulse.  In  the  more  serious  cases  coma 
occurred,  from    which    the    poisoned    person    could    only    be 

*0n  this  account  care  must  be  taken  in  making  a  solution  of  saponin 
to  use  pure  water,  as  water  which  has  been  standing  in  lead  pipes  frequently 
forms  a  precipitate. 

\Joum.  de  Pharm.  et  des  Sciences  Accessoires,  Sept. ,  1836,  p.  449. 

tAnn.  d'hygiene  PubL,  XL VII.,  Avril,  1852,  p.  350. 

%Casper's   Vierteljahrschrift,  Bd.  II.,  p.  100. 
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aroused  by  very  powerful  irritants.  After  death  ulceration  of 
the  stomach  and  increased  redness  of  this  organ  was  observed. 
If  in  other  vertebrates  saponin  is  introduced  into  the 
alimentarj^  canal,  the  same  symptoms  are  produced.  In  addi- 
tion, however,  there  occurs  an  increased  frequency  of  the 
respiratory  movements,  bloody  fsecal  discharges,  and  convul- 
sions.* After  death  the  stomach  and  intestines  are  almost 
always  found  reddened  and  softened,  and  at  various  portions 
of  the  alimentary  canal  extravasations  of  blood  are  found. 
The  lungs  are  frequently  in  a  hypersemic  state. 

LOCAL    ACTION. 

On  the  skin. — One  drop  of  a  solution  of  saponin  (1  gramme 
to  10  c.  c.)  applied  to  the  unabraded  skin,  produces  an  unpleasant 
feeling,  not  amounting,  however,  to  absolute  pain.  At  the 
same  time  the  skin,  at  the  point  of  application,  becomes  more 
sensitive.  This  hypersesthesia  is  sometimes  accompanied  by 
redness. 

On  the  abraded  skin  the  application  is  very  painful,  and  is 
often  followed  by  pustules.  These  latter  are,  however,  limited 
to  the  portion  of  the  skin  to  which  the  solution  was  applied. 
Kedness  is  an  invariable  result  of  such  an  application. 

On  the  mucous  memljranes. — On  these  the  drug  acts  as  a 
decided  irritant.  Inhaled  into  the  nostrils  it  produces  sneez- 
ing, and  even  painfully  makes  its  presence  known  to  the 
experimenter.  At  the  same  time  a  decided  increase  in  the 
secretion  of  nasal  mucus  occurs. f 

Applied  to  the  mucous  inernhrane  of  the  mouth  its  original 
sweetish  taste  is  soon  followed  by  its  irritant  effects.  These 
are  manifested  in  an  increased  flow  of  the  saliva,  irritation  of 
the  fauces,  accompanied  by  a  scratching  sensation  which 
causes  the  person  or  animal  to  hawk  for  a  long  time  after  the 
application.  The  taste  at  the  same  time  becomes  burning  or 
biting. 

*The  author  has  observed  the  ingestion  of  saponin  to  produce  convul- 
sions most  frequentlj'  in  birds,  but  they  also  occur  in  rabbits,  cats,  mice 
and  dogs.  In  the  dog  the  s\'mptoms  of  poisoning  above  given  occur  only 
in  exceptional  instances,  owing  to  this  animal  vomiting  the  drug. 

fit  is  doubtless  that  powdered  Quillaya  bark  owes  its  efficiency  in  cases 
of  coryza  to  this  property. 
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When  by  means  of  a  stomach  tube  a  solution  of  the  drug  is 
directly  introduced  into  the  stomach.,  these  irritant  properties 
become  even  more  manifest.  Tlie  animal  retches  continually; 
the  respirations  become  more  frequent,  as  does  also  the  beat 
of  the  heart.  In  a  short  time  vomiting  results  in  dogs  and 
cats;  but  even  after  this  the  symptoms  of  irritation  continue 
for  some  time.  If  five  grammes  were  thus  introduced  the  ani- 
mals frequently  died  from  the  gastro-intestinal  irritation. 
After  death  the  stomach  and  intestines  were  not  only  found 
reddened  and  softened,  but  were  also  the  seat  of  numerous 
blood  extravasations. 

Inhaled  into  the  lungs  saponin  produces  marked  irritant 
effects — coughing,  hawking,  etc. — accompanied  by  an  increased 
mucus  discharge  from  the  air  passages.* 

On  the  skeleton  muscles.^ — Pelikan;}:  found  that,  when  he 
injected  "1-2  gtt.  of  a  syrupy  solution  of  saponin"  into  the 
cellular  tissue  of  a  frock's  leg,  near  the  insertion  of  the  gastroc- 
nemius  tendon,  complete  paralysis  of  the  adjacent  muscles 
was  produced.  Direct  electrical  irritation  of  the  poisoned 
muscle,  or  of  tlie  sciatic  nerve,  failed  to  produce  contractions 
in  the  muscles  in  whose  vicinity  saponin  had  been  injected. 
The  same  observation  holds  good  of  curarized  animals.  The 
ligation  of  the  abdominal  aorta  did  not  prevent  this  paralysis. 

Pelikan's  results  were  confirmed  by  Kohler.^ 

Przybyszewski  I  says  that  the  muscular  fibres  at  the  point  of 
injection  are  greatly  changed,  the  striations  in  many  places 
become  invisible,  and  the  single  fibres  lose  their  regular  form. 

*From  this  it  may  be  inferred  that  this  drug  will  prove  a  valuable  thera- 
peutic agent  in  those  cases  where  it  is  necessary  to  produce  an  increased 
bronchial  discharge. 

f  Under  the  title  "  skeleton  muscles  "  all  the  striated  muscles  except  the 
heart  are  here  included. 

XAbh.  d.  St.  Petersb.  Acad.,  3,  15  Oct.,  1867.  Gaz.  Med.  de  Paris,  1867, 
No.  45. 

§"Die  lokale  Ansesthesirung  d.  Saponin."     Halle,  1872,  Pfeffer. 

II  Arch,  of  Exp.  Path.,  V.,  pp.  137,  143. 

[The  anatomical  changes  produced  in  the  striated  muscles  after  the 
application  of  saponin  are  apparently  identical  with  those  produced  by 
a  temperature  of  36°  to  40'  C,  or  by  post  mortem  rigidit}-.] 
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In  a  large  number  of  experiments  made  by  the  author  on 
frogs,  sparrows,  pigeons,  guinea-pigs,  cats  and  dogs,  an  injec- 
tion of  a  solution*  of  saponin  always  produced  paralysis  of  the 
muscle  into  which  the  injection  was  made.  The  painting  of 
the  muscle  with  a  similar  solution  produced  the  same  effect. 
The  strongest  faradaic  currents  failed  to  cause  the  poisoned 
muscles  to  contract. 

As  the  experiments  made  all  lead  to  the  same  conclusion, 
several  only  will  be  here  given  as  illustrations: 

Experiment  made  May  23,  1877.  jRana pipietis.  Exposed 
gastrocnemius  of  right  side.  Galvanical  iri'itation  with  the 
current  from  two  small  Daniell  cells,  causes  decided  movement 
in  the  muscle  at  11.22  A.  M. 

11.22t2-.     The  muscle  was  painted  with  a  solution  of  saponin. 

11.24.  The  same  irritation  applied  to  the  painted  muscle 
no  longer  causes  it  to  contract. 

11.25.  Irritation  with  a  current  from  the  Daniell  cells  fails 
to  produce  contractions. 

Experiment  made  May  15,  1877.  Rana  temporaria.  Irri- 
tation (galvanic)  with  two  small  Daniell  cells. 

9.17.  Irritation  of  left  gastrocnemius  causes  the  muscle  to 
contract  4-6  millimetres,  as  measured  by  means  of  Marey's 
myographion. 

9.17|-.  The  left  gastrocnemius  was  painted  with  the  solu- 
tion of  saponin. 

9.19.  Irritation  fails  to  cause  the  painted  muscle  to  contract, 
though  the  other  muscles  of  the  animal  contract  when  directly 
irritated. 

In  the  preceding  experiments  on  frogs  the  muscles  seemingly 
lost  their  irritability  to  galvanic  currents  on  having  a  solution 
of  saponin  externally  applied  to  them  ;  numerous  other 
experiments  proved  that  the  same  result  was  obtained^as  Avas 
already  noted  by  previous  investigators — when  the  drug  is 
injected  into  the  muscle,  in  the  different  varieties  of  frogs,  as 
well  as  in  pigeons  and  mammals. 

*1  gramme  to  10  cubic  centimetres. 

[In  the  paper  as  written  by  Dr.  Lautenbacli  several  experiments  are 
usuall}^  given  in  proof  of  each  statement,  but  wherever  they  agree  closely 
we  will  only  quote  one  type-experiment. — Eds.] 
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The  same  results  were  obtained  when  the  faradaic*  irrita- 
tion was  substituted  for  the  galvanic,  and  consequently  it 
would  be  a  needless  sacrifice  of  space  and  time  to  give  exam- 
ples of  experiments  where  this  method  of  irritation  was 
employed. 

To  ivhat  is  this  paralysis  due?  Being  purely  local  it  may 
be  due  to  one  of  several  causes. 

1.  The  drug  may  so  disintegrate  the  muscular  fibres  as  to 
prevent  them  from  executing  their  functions.  If  this  were 
cause  of  the  paralysis,  the  greater  portion  of  the  muscular 
libres  would  be  found  disintegrated  after  the  application  of 
saponin  to  thera.  In  numerous  microscopic  examinations  of 
muscles  painted  with  this  drug,  and  whose  contractility  had 
thereby  been  abolished,  I  indeed  found  a  small  number  of 
fibres  disintegrated,  but  only  those  to  which  saponin  was 
immediately  applied  were  so  afiected.  In  the  experiments 
where  the  solution  M^as  painted  on  the  muscles,  only  the  more 
external  fibres  were  disintegrated,  those  lying  deeper  escaping, 
and  yet  the  muscles  were  paralyzed. 

This  last  mentioned  fact  suggests  another  explanation  for 
the  paralysis  following  the  local  application  of  saponin,  namely: 

2.  That  the  disintegrated  muscular  fibres  act  as  a  barrier  to 
the  passage  of  the  electric  current  to  the  still  health}-  portion 
of  the  muscle,  and  consequently  the  latter  does  not  contract. 
That  such  a  loss  of  the  receptive  power  of  the  muscle  may 
occur  and  yet  the  muscle  be  still  able  to  contract  from  impulses 
conveyed  by  its  nerve,  was  proven  by  the  author  in  a  large 
number  of  experiments.  If  this  were  the  explanation  for  the 
want  of  irritability  in  the  muscle  after  the  application  of 
saponin,  the  painted  muscle  must  of  necessity  contract  when 
its  nerve  is  irritated.  In  all  the  experiments  where,  from  the 
application  or  injection  of  the  drug,  the  muscle  failed  to 
respond  to  irritants  locally  applied,  irritation  of  the  nerves 
also  failed  to  cause  the  poisoned  muscles  to  contract;  thus 
proving  that  the  cause  of  the  paralj^sis  afiected  the  whole 
muscle,  and  not  only  those  portions  which  were  disintegrated. 

*The  apparatus  used  was  a  Leclanche  cell  with  the  Valentin  modifica- 
tion of  the  DuBois-Reymond  induction  coil. 
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3.  A  drug  may  act  as  an  irritant  to  the  muscles,  causing 
them  to  contract.  Under  these  circumstances,  the  muscle 
being  already  contracted,  a  second  irritation  will  have  little  or 
no  effect,  and  the  experimenter  would  be  very  likely  to  mis- 
take the  effects  of  a  continued  irritation  for  muscular  paralysis. 

Saponin  is  such  a  muscle-irritant.  When  applied  to  the 
gastrocnemius  muscle,  the  latter  very  gradually  contracts  until 
its  transverse  is  at  least  one-half  the  size  of  its  longitudinal 
axis. 

The  following  are  illustrative  experiments: 


No.  of  Gal. 
Irritations. 

Height  of  the  Contractions. 

Time. 

From  the 
Application  of 
the  Current. 

From  the 
Application 
of  Saponin. 

BEMARKS. 

Oct.  9,  1877. 

Rana  esculenta.  After  des- 
truction of  the  brain  and  spi- 

2.15 

1 

10.  9  mm. 

nal  cord  the  gastrocnemius 
of  one  extremity  was  remov- 
ed and  attached  to  Marey's 
myographion. 

2.17 

2 

9. 5     " 

2.18 

6.  4  mm. 

The  muscle  was  painted 
with  a  solution  of  Saponin. 

2.19 

3 

2. 7     " 

2.20 

4 

1.8    " 

2.  20.  30 

8.9    " 

2.21 

0.6     " 

2.21.30 

9.9     " 

2.22 

G 

0.4     " 

2.  22.  30 

10. 1     " 

2.24 

0 

2.25 

10.2     " 

In  the  above,  as  also  in  the  following  experiments,  the 
painting  of  the  muscle  with  saponin  produced  a  gradually 
increasing  contraction,  independent  of  the  action  of  any  other 
irritant.     The  degree  of  this  contraction  when  added  to  the 
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degree  of  the  contraction  still  produced  bv  the  galvanic  irri- 
tation, shows  the  contraction  resulting  from  the  combined 
action  of  these  two  dissimilar  irritants  simultaneously  applied. 
It  is  also  seen  that  the  effects  of  galvanic  irritation  are 
gradually  abolished. 


No.  of  Gal. 
Irritations. 

Time. 

Oct.  10,  1877. 

3.06 

1 

.08 

2 

.  08.  30 

.10 

3 

.11 

4 

.13 

5 

.20 

6 

Height  of  the  Contractions. 


From  the 

Application  of 

the  Current. 


From  the 
Application 
of  Saponin. 


5.  6  mm. 

3. 5     " 

8.  3  mm 

0. 

9. 5     " 

0.        " 

11.6     " 

0. 

12. 9     " 

0. 

14. 6     " 

Buna  esculenta.  In  tliis 
experiment  the  sciatic  nerve 
was  galvanically  irritated 
instead  of  the  muscle. 


Painted     gastrocnemius 
witli    saponin. 


In  other  experiments  the  galvanic  or  direct  current  was 
substituted  by  the  induction  or  interrupted  current.  The 
induction  apparatus  used  was  that  of  DuBois-Reymond  as 
modiiied  by  Yalentin.  The  current  employed  was  derived 
from  a  single  Leclanche  cell.  Pfliiger's  modification  of  the 
Helmholtz  myographion  substituted  that  of  Marey.  The 
result  was  the  same  as  in  the  preceding  experiments. 

These  experiments  show  conclusively  that  muscles  pre- 
viously painted  with  saponin  cease  to  contract,  simply  because 
the  application  of  this  drug  irritates,  and  causes  them  to  con- 
tract to  their  utmost,  when,  of  course,  no  new  irritation  will 
cause  any  further  contraction.  Consequently  such  muscles  are 
no  longer  irritable. 

Saponin  being  a  muscle-irritant,  it  behooves  us  to  determine 
the  nature  of  the  irritation.  Is  this  irritation  neuro — or  idio — 
muscular?  In  other  words,  does  the  drug  irritate  the  nerves 
in  the  muscles  or  the  muscular  fibres  themselves?  An  irrita- 
tion of  the  nerves  of  a  muscle  produces  immediate  contraction 
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of  all  the  fibrilla3  of  that  muscle.  From  the  application  of 
saponin  the  contraction  is  more  gradual  and  occupies  five,  six, 
and  even  more  minutes,  in  reaching  its  maximum.  In  this 
respect  it  approximates  closely  what  Schiff  has  called  the 
'■'•  idio-muscular''''  contractions."*  If  the  contractions  from 
saponin  be  of  this  variety,  only  the  fibres  directly  involved 
by  the  drug  will  contract,  while  the  remainder  of  the  muscle 
will  be  quiescent.  This  contraction  of  the  individual  fibi'es 
will  be  manifested  by  their  forming  a  protuberance  over  the 
level  of  the  surrounding  non-poisoned  muscular  fibres. 

Such  is  indeed  the  effect  seen  when  a  pointed  stick,  pre- 
viously dipped  into  a  solution  of  saponin,  is  applied  to  a  lim- 
ited portion  of  a  muscle,  care  being  taken  not  to  produce  a 
mechanical  irritation  through  the  agency  of  the  stick.  Under 
these  circumstances  the  part  to  which  the  drug  has  been 
applied  is  seen  to  gradually  rise  above  the  niveau  of  the  sur- 
rounding fibres,  and  as  gradually  to  return  to  its  original  posi- 
tion. 

CONCLUSION. 

Saponin  directly  applied  to  the  skeleton  muscles  acts  as  an 
irritant^   and   produces   an   idio-muscular   contraction. 
When  this  contraction  has  reached,  or  nearly  reached,  its 
maximum,  the  poisoned  muscle  ceases  to  respond  to  elec- 
trical irritations  applied  to  the  nerves  or  to  the  muscle 
itself. 
Local  action  on  the  visceral  muscles. — On  the  striated  visce- 
ral muscles. — When  saponin  is  directly  applied  to  the  heart  of 

*  Lehrbuch  d.  Physiologie,  I.,  p.  21. 

[  When  a  weak  solution  of  saponin  is  gradually  injected  into  the  heart  of 
a  frog,  in  whom  the  spinal  cord  and  brain  have  been  destroyed,  it  has  a 
number  of  times  been  my  fortune  to  find  the  skeleton  muscles  absolutely 
paralyzed  as  regards  their  neuro-muscular  contracti,lity.  The  muscles  were 
by  no  means  contracted  by  this  injection  ;  the  idio-muscular  contractility 
remained.  When  the  injection  was  pushed  further  the  idio-muscular  con- 
traction occurred,  and  the  muscles  shortened  and  became  much  harder  to 
the  touch.  I  have  been  able  to  produce  the  same  eflect  locally  in  mammals 
by  injecting  the  solutiDU  very  gradually  into  the  femoral  artery.  In  saponin 
we  therefore  have  a  substance  which,  when  carefully  applied,  can  destroy 
the  activity  of  the  nerves  in  the  muscles,  without  atiiecting  the  proper  or 
idio-muscular  contractility.] 
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a  frog  the  movements  of  this  muscular  viscus  gradually  be- 
come slower  and  less  extensive,  until  they  cease  entirely, 
Oct.   12,   1877.      Experiment   on   a   frog,    M.    teinporaria. 

1.54,  Exposed  the  heart.     Heart-beats,  22  per  minute. 
2.03.     Painted  the  heart  with  saponin. 

2.06.     Heart  movements  less  marked. 

2.10.     18  heart-beats  per  minute. 

2.15.     15      "         "       "         " 

2.20.       4      "         "       "         " 

2.23.  The  heart's  movements  have  ceased,  and  the  muscle 
itself  is  no  longer  irritable.  Reflex  movements  continue 
until   2.40. 

July  2,  1877.  Experiment  on  a  frog,  R.  pipiens.  Ex- 
posed the  heart. 

9.47.     31  heart-beats  per  minute. 

9.49.     Painted  heart  with  saponin. 

9.52.     24  heart-beats  per  minute. 

9.55.  19  '•  "  "  " 
10.01.  12  "  "  "  " 
10.04.  8  ''  "  "  " 
10.10.     3      "         "    ■   "         " 

10.12.  The  movements  of  the  heart  have  ceased.  The 
muscle  itself  is  no  longer  irritable.  Reflex  movements  con- 
tinue. 

The  results  obtained  in  the  foregoing,  and  in  a  large  num- 
ber of  similar  experiments,  might  possibly  be  due  to  either  a 
direct,  or  a  reflex  ett'ect  on  the  nerve  centres.  But  as  the  same 
result  was  obtained  in  many  experiments  when  both  the  brain 
and  spinal  cord  have  been  previously  destroyed,  and  even  from 
the  heart  removed  from  the  body,  it  must  be  concluded  that 
this  diminution  of  the  heart's  pulse,  in  frogs,  is  due  to  a  direct- 
action  on  its  muscular  flbres.  When  the  central  nervous  sys- 
tem is  destroyed,  and  saponin  is  injected  into  the  interior  of 
the  heart,  the  same  result  is  obtained. 

In  a  manner  similar  to  the  above  I  have  made  numer- 
ous experiments  oa  cats  and  rabbits.  In  rabbits  the  injec- 
tion of  .015  gram,  and  in  cats  the  injection  of  .025  to  .05 
gram,  of  saponin  into  the  heart,  produced  immediate  cessa- 
tion of  the  functions  of  that  org-an.     That   the  electric  cur- 
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rent  present  in  all  muscles  still  persisted  in  these  functionless 
hearts,  was  proved  by  the  method  which  I  iirst  made  use  of 
in  1874  while  engaged  in  determining  the  physiological  prop- 
erties of  conium.  This  method  consists  in  opening  the  peri- 
cardium, and  then  bringing  the  phrenic  nerve  in  contact  with 
the  heart-muscle,  when  it  will  be  observed  that  the  diaphragm 
contracts.  On  taking  the  nerve  from  the  heart,  again  fre- 
quently a  second  contraction  occurs.  When  the  hearts  of 
mammals  are  paralyzed  by  the  direct  action  of  saponin,  this 
phenomenon  can  still  be  produced. 

These  results  justify  the  conclusion,  that,  saponin  locally 
applied  to  the  heart,  directly  paralyzes  this  muscle. 

On  the  other  striated  visceral  muscles,  the  diaphragm,  sapo- 
nin, locally  applied,  also  acts  paralytically,  as  injections  into  it 
always  produce  great  interference  with  the  inspiratory  move- 
ments of  mammals. 

Action  on  the  non-striated  visceral  muscles. — -For  obvious 
reasons  my  observations  on  this  subject  have  not  been  very  ex- 
tensive. They  have  indeed  been  limited  to  the  muscular  coat 
of  the  intestines,  and  any  one  who  has  investigated  the  local 
action  of  drugs  on  these  structures  need  not  be  told  with  what 
great  uncertainty  such  experiments  are  conducted.  The  almost 
absolute  impossibility  of  determining  whether  an  apparent  in- 
creased movement  of  the  intestines  is  only  apparent,  is  among 
the  least  of  the  drawbacks,  for  even  if  an  increased  peristalsis 
occurs  after  a  drug  has  been  painted  or  injected  into  the  intestinal 
walls  of  an  animal,  it  is  still  questionable  whether  this  in- 
creased peristalsis  was  not  due  to  causes  other  than  those  pro- 
duced by  the  drug. 

In  my  experiments :  1,  the  peristaltic  action  of  portions  of 
the  intestines  into  the  walls  of  which  a  saponin  solution  had 
been  injected,  or  on  which  the  solution  had  been  painted,  still 
occurred ;  2,  there  was  a  very  apparent  increase  in  the  peris- 
taltic movements  produced  a  short  time  after  the  application 

[When  a  weak  solution  of  saponin  is  injected  slowly  into  the  heart  of  a 
frog,  or  rabbit,  the  heart  very  frequently  ceases  to  beat  in  diastole.  Should 
the  injection  be  continued,  an  "arrest  in  systole,"  as  Kiihler  calls  it,  i.  e.,  an 
idio-muscular  contraction  of  the  entire  heart-muscle  is  produced.] 
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of  the  drug.     This  increased  peristalsis  may  have  been  due  to 
otiier  causes  than  the  drug. 

Local  action  on  the  nerves. — The  efferent  nerves. — Pelikan 
and  other  observers  have  long  since  noticed  that  a  solution  of 
saponin  applied  directly  to  the  nerves  destroys  the  excital)ility 
of  these  tissues.  My  experiments  have  shown  that  this  con- 
clusion is  true  as  far  as  it  goes,  but  it  does  not  go  far  enough. 
The  increased  excitability  of  the  nerves  which  precedes  the 
loss  of  function  produced  by  saponin,  has  been  observed  by 
no  previous  experimenter,  although  on  this  subject  numerous 
investigations  have  been  made.  The  previous  investigators 
failed  to  see  this  increased  excitability  because  they  made  all 
their  observations  with  the  eye.  Had  the  myographion  been 
used  this  action  would  certainly  have  been  observed. 

In  the  earlier  experiments  I  committed  the  same  error  as 
did  Pelikan  and  Kohler,  in  not  measuring  the  degree  of  ex- 
citability of  the  nerves,  and  consequently  the  conclusion  was 
arrived  at,  that  the  sole  action  which  the  glucoside  exerts  on 
the  efferent  nerves  is  to  diminish  their  excitability.  Later,  in 
the  experiments  made  with  the  aid  of  the  Marey  and  Pfliiger 
myographions,  different  results  were  obtained. 

The  method  resorted  to  in  these  latter  experiments  was  to 
remove  the  gastrocnemius  and  sciatic  nerve  of  a  frog,  and 
attach  the  former  to  the  lever  of  the  myographion.  The  nerve 
was  placed  on  a  cork  and  moistened  with  a  0.7  per  cent,  solu- 
tion of  chloride  of  sodium.  The  electrodes  from  a  faradaic  or 
a  galvanic  battery  were  applied  to  the  nerve,  each  electrode 
being  ten  millimetres  from  its  companion.  A  Valentin  ham- 
mer was  used  to  make  and  break  the  current. 

[  In  some  recent  experiments  the  lower  portion  of  the  intestine  of  a  frog 
recently  killed  was  coonected  with  a  Ludwig's  manometer.  The  intestine 
was  filled  with  a  solution  of  bicarbonate  of  sodium  and  tied  at  the  stomach. 
A  solution  of  saponin  was  now  applied  to  the  intestine,  whereupon  the  mer- 
cury began  to  rise  slowly  in  the  manometer  until  the  pressure  had  mounted 
to  nearly  thirty  millimetres  of  mercury.  Since  this  was  a  constant  result,  it 
can  be  concluded,  that  sajionin  irritates  the  uustriped  muscles  of  the  intes- 
tines as  it  does  the  striated  heart  and  skeleton  muscles.] 
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Time. 

No.  of 
Irritations. 

Irritation. 

Height  of 
Contractions. 

REMARKS. 

Oct.  10,  1877. 

Galvanic. 
2  Small  Daniell's. 

R.  esculenta. 

1.45 

1 

2.  2  nmi. 

1.46 
1.47 

2 

2.1     " 

Painted  the  portion  of  the 
nerve  between  the  electrodes 
with  saponin. 

1.49 

3 

5. 5     " 

1.52 

4 

1.7     " 

1.55 

5 

0. 

Oct.  10,  1877. 
2.04 

1 

Galvanic. 

2  Small  Daniell's. 

1.  1  mm. 

Rana  temporaria. 

2.05 
2.07 

2 

1.6     " 

Painted  as  in  last  experi- 
ment. 

2.10 

3 

0.3     " 

Oct.  9,  1877. 
1.55    • 

1 

Induction  Current. 
2  in.  covered. 

34.  8  mm. 

Rann  temporaria. 

1.56 

2 

34. 9     " 

\.hl% 

Painted  nerve  as  before. 

1.581^ 

3 

51.8     " 

2.00 

4 

64. 4     " 

2.021^ 

5 

64. 

2.051^ 

6 

55. 8     " 

2.14 

7 

40. 4     *' 

2.18 

8 

32. 3     " 

2.23 

9 

28.5     " 

2.31 

10 

9.7     " 

By  2.  30  the  muscle  ceased 
to  contract  when  the  nerve 
was  irritated. 

From  the  foregoing  experiments   it  will   be  seen  that  the 
local  application  of  a  solution  of  saponin  to  an  afierent  nerve, 
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produces  an  increased,  followed  by  a  diminished  excitability, 
and,  finally,  by  a  total  abolition  of  the  functions  of  the  portion 
of  the  nerve  poisoned.  The  application  of  a  solution  of  the 
drug  to  a  nerve  frequently  produces  contractions  in  the 
tributary  muscles,  showing  that  the  drug  acts  on  them  as 
an  irritant. 

The  primary  increased  excitability  must  be  due  to  one  of 
two  causes  :  Either  the  nerve,  when  painted  with  the  drug, 
becomes  a  better  conductor  for  impressions  received,  or  it 
oflers  less  resistance  to  the  reception  of  an  irritation.  If  the 
former  were  the  cause,  irritation  of  a  portion  of  the  nerve 
situated  to  the  central  side  of  the  part  poisoned,  would  also 
produce  an  increased  contraction  of  the  muscle,  after  the 
lower  portion  of  the  nerve  had  been  painted  with  saponin. 
This  I  have  found  not  to  be  the  case.  The  painting  of  the 
nerve  with  saponin  did  not,  in  the  beginning,  in  the  least  in- 
fluence the  height  of  the  contractions  produced  by  irritation 
of  the  nerve  above  the  part  painted.  The  cause  must,  there- 
fore, be  sought  in  a  decreased  resistance  offered  to  the  re- 
ception of  an  irritation  at  the  point  to  which  the  drug  has 
been  directly  applied.* 

The  diminished  excitability,  which  follows  the  primary 
augmented  excitability,  is  due  to  a  detrimental  action  on  the 
conducting  elements  of  the  nerves  themselves,  as  it  is  mani- 
fested not  only  at  the  point  of  application,  but  also  in  all 
portions  centrally  situated  from  this  point. 

CONCLUSION. 

Saponin  directly  applied  to  an  efferent  nerve,  first  excites 
and  then  paralyzes  it.  The  excitation  is  due  to  an  in- 
creased receptive  power  {i.  e.,  a  decreased  resistance  to 
the  reception  of  the  irritation)  at  the  point  of  application. 
The  secondary  paralysis  is  due  to  an  interference  with 
the  functions  of  the  conducting  elements  of  the  nerve. 

On  the  afferent  nerves. — Experiments  on  frogs.  When  a 
solution  of  the  drug  is  directly  applied  to  the  sciatic  nerve  of 

*The  diflFerence  between  the  receiving  and  conducting  properties  of 
nerves  was  first  alluded  to  by  Schiff  (i^/trJ.  d.  Phys.,  I.,  1859),  and  has  since 
been  proven  by  the  author. 
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a  frog,  it  first  of  all  increases  the  reflex  excitability  of  the  i)art 
on  which  it  is  painted.  This  increased  excitability  was  proven 
by  applying  to  a  "  saponized "  nerve  an  electric  irritation, 
which  was  previously  not  strong  enough  to  produce  reflex 
contractions  in  the  opposite  limb ;  while  after  the  application 
of  tlie  drug,  the  same  current  was  found  to  produce  marked 
reflex  contractions.  As  with  the  eiferent  nerves,  this  increased 
excitability  is  soon  followed  by  the  reverse  effect ;  and  in  a 
very  short  time  strong  electrical  irritations  fail  to  produce  any 
reflex  contractions  whatsoever.  The  sensory  nerves  of  frogs 
are,  therefore,  first  excited  and  then  paralyzed  by  saponin. 

On  the  afferent  nerves  of  inanfimals  the  results  obtained 
will  prove  of  great  interest  to  physiologists,  who  in  saponin 
will  find  an  important  agent  to  determine  the  presence  of 
afl['erent  nerves  in  organs  where  their  presence  has  long  seemed 
doubtful.  When  a  solution  of  the  glucoside  is  injected  into  an 
efl'erent  blood-vessel,  a  rise  in  the  blood  pressure  is  observed. 
As  will  be  shown  later,  this  rise  is  caused  by  a  stimulation  of 
the  vaso-motor  "centres."  When,  however,  the  afi^erent  nerves 
of  a  limb  or  organ  into  which  the  drug  is  injected  have  pre- 
viously been  cut,  this  increased  blood  pressure  fails  to  occur, 
and,  consequently,  must  be  due  to  a  direct  irritant  action  of 
the  drug  on  these  afl'erent  nerves,  causing  a  reflex  stimulation 
of  the  vaso-motor  "centres."' 

Saponin  is  the  only  substance  at  present  known  to  have 
such  an  action. 

To  determine  wliether  an  organ  possesses  aflferent  nerves 
or  not,  it  is  only  necessary  to  inject  a  solution  of  the  glucoside 
into  the  artery  of  the  organ  in  doubt ;  and  if  the  arterial  pres- 
sure immediately  rises,  that  alone  will  be  presumptive  evi- 
dence of  the  presence  of  sensory  nerves.  If,  however,  the 
nervous  communications  with  this  organ  are  now  cut,  and  it 
is  found  that  a  rise  in  the  pressure  no  longer  follows  the  in- 
jection of  the  drug,  it  is  proven,  beyond  a  doubt,  that  the 
organ  contains  afl'erent  nerve  fibres. 

I  have  proven  in  this  manner  the  presence  of  nerve  fibres 
in  the  brain,  which  are  afl'erent  to  the  vaso-motor  "  centres  " 
in  the  medulla  oblongata.  An  injection  of  saponin  into  the 
carotid  artery  (internal),  produces  an  immediate  rise  in  the 
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arterial  pressure.  This  might  be  due  to  a  direct  action  on 
the  vaso-niotor  "centres"  themselves;  but  as  it  failed  to  occur 
after  section  of  the  pons,  though  the  poison  still  reached  these 
"centres,"  the  conclusion  was  inevitable  that  by  this  section 
I  destroyed  fibres  which  carried  the  impression  made  by  sa- 
ponin to  these  "centres.''  These  experiments  led  to  another 
very  interesting  observation,  namely,  the  course  which  the 
vaso-motor  fibres  take  after  they  leave  the  medulla  oblongata. 
In  two  experiments,  one  on  a  rabbit  and  the  other  on  a  dog, 
I  cut  the  whole  of  the  posterior  four-fifths  of  the  cervical 
spinal  cord,  immediately  below  the  calamus.  An  injection  of 
saponin  was  then  made  into  the  internal  carotid  artery,  when 
an  immediate  increase  in  the  arterial  pressure  occurred,  show- 
ing conclusively  that  the  vaso-motor  fibres  of  the  spinal  cord 
had  not  been  cut.  An  injection  into  the  femoral  artery  in 
these  animals  had  no  immediate  effect  on  the  blood  pressure; 
and,  consequently,  the  sensory  fibres  of  the  cord  must  have 
been  cut.  The  vaso-motor  fibres  must  at  this  point  pass 
through  the  anterior  fifth  of  the  cord. 

The  method  employed  appears  so  certain,  that  physiologists 
will,  no  doubt,  adopt  it  to  further  determine  the  course  of 
these  nerves. 

The  only  other  oi'gan  which  I  have  thus  far  searched  for 
afferent  nerves,  is  the  liver.  The  efferent  vessel  used  in  these 
experiments,  was  the  vena  porta.  An  injection  of  saponin 
into  this  vein,  produced  an  immediate  augmentation  in  the 
arterial  pressure.  Concluding  from  this,  that  afferent  nerves 
existed  in  this  organ,  the  question,  Which  are  the  afferent 
nerves'^  presented  itself.  It  seemed  to  me  most  plausible 
that  these  nerves  were  branches  of  the  pneumogastrics ;  and 
I  was,  therefore,  much  surprised  to  find  that,  after  section  of 
both  pneumogastrics  in  the  neck,  an  injection  of  saponin  into 
the  liver  still  augmented  the  blood  pressure. 

It  was,  therefore,  necessary  to  examine  the  other  nerves 
which  form  the  hepatic  plexus  for  the  afferent  nerves  of  the 
liver.  The  only  ones  given  by  anatomists  are  branches  from 
the  two  upper  splanchnics,-  and  from  the  phrenic  nerves. 
Section  of  the  latter  I  found  not  to  infiuence  the  effect  of  the 
injection.      The   splanchnics   could   only  be   studied    by  ex- 
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elusion,  as  they  are  too  intimately  connected  with  the  larger 
number  of  the  blood-vessels  of  the  body,  to  admit  of  their 
section  without  vitiating  the  results.  The  splanchnics  re- 
ceiving filaments  from  the  spinal  cord  as  low  down  as  the 
eleventh  dorsal  vertebra,  a  section  of  the  cord  was  made  one 
vertebra  below  this.  On  injecting  saponin  into  the  liver  of 
an  animal  thus  prepared,  no  increased  arterial  pressure  was 
observed.  As  an  injection  of  the  glucoside  into  one  of  the 
thoracic  arteries  still  affected  the  blood  pressure,  it  must  be 
concluded  that  the  afferent  nerves  of  the  liver  are  not  branches 
of  the  pneiimogastric,  splanchnic,  or  phrenic  nerves;  but  are 
hitlierto  undescribed  nerves,  entering  the  spinal  cord  below 
the  twelfth  dorsal  vertebra. 

There  are  other  evidences  of  an  excited  neurility  of  the 
afferent  nerves  following  the  introduction  of  the  drug  into 
an  efferent  (from  the  heart)  blood-vessel.  Thus,  for  instance, 
an  injection  of  .15  gram,  of  this  substance  into  the  femoral 
artery  of  a  cat  or  rabbit,  produces  convulsions,  which,  for 
reasons  to  be  given  shortly,  I  ascribe  to  the  direct  stimulation 
of  sensory  nerves. 

Convulsions  may  be  produced  by  a  drug  in  four  different 
ways:  First — they  may  be  cerebral  ;' second — they  may  be 
spinal ;  third — they  may  be  due  to  stimulation  of  the  peri- 
pheral ends  of  the  motor  nerves;  fourth — they  may  be  caused 
reflexly  by  stimulation  of  the  periplieral  ends  of  the  sensory 
nerves. 

That  the  convulsions  are  not  due  to  a  direct  stimulation  of 
the  peripheral  motor  nerves  was  readily  proved  by  tying  the 
iliac  artery  of  one  side  in  various  animals  and  then  injecting 
saponin  peripherally  into  tlie  femoral  artery  of  the  opposite 
side,  when  convulsions  uniformly  occurred  over  the  whole 
body.  Were  they  due  to  a  direct  action  on  the  peripheral 
efferent  nerves  they  would  not  have  occun-ed  in  the  limb 
where  the  access  of  the  poison  to  the  nerves  was  cut  off. 

Dec.  18,  1877.  Experiment  on  a  cat.  Tied  the  right  ex- 
ternal iliac  artery ;  placed  the  needle  of  the  hypodermic 
syringe  into  the  left  femoral  artery.  2:40  P.  M. — Injected 
.15  gram,  saponin  into  the  left  femoral  artery,  towards  the 
periphery.     2:40:30  P.  M. — Clonic  convulsions,  involving  the 
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whole  of  the  muscles  of  the  extremities,  including  those  of 
the  right  posterior  extremity.  These  were  followed  by  opis- 
tliotonos  and  tetanus,  involving  all  four  extremities.  The 
animal  recovered. 

Dec.  27,  1877.  On  a  rabbit.  Tied  right  external  iliac 
artery.  Placed  hypodermic  needle  in  a  branch  of  the  left 
femoral  artery  —  the  needle  pointing  towards  the  periphery. 
11: 17  A.  M. — Injected  .1  gram,  of  the  drug  into  this  prepared 
artery.  Immediate  clonic  convulsions  were  produced  all  over 
the  body.     The  animal  recovered. 

Eight  of  these  experiments  were  made,  all  giving  similar 
results. 

I  was  forced  to  conclude  that  these  convulsions  were  due, 
not  to  a  direct  effect  on  the  brain  or  spinal  cord,  but  to  stimu- 
lation of  the  peripheral  sensory  nerves,  reflexly  exciting  the 
spasm-producing  mechanisms  in  the  spinal-cord  or  brain,  for 
the  following  reasons: 

1.  Convulsions  do  not  occur  when  the  drug  is  injected  into 
a  vein  of  the  general  circulation.  Were  they  due  to  a  direct 
effect  on  the  nerve  centres  they  would  occur  even  more  readily 
if  the  drug  was  introduced  into  a  vein,  when  it  could  the 
more  easily  reach  the  centres.  It  is  true  that  convulsions 
frequently  follow  the  subcutaneous  introduction  of  the  drug 
in  mice  ;  but  as  these  occurred  immediately  after  the  injection, 
and  it  taking  hours  for  the  drug  to  be  absorbed  under  these 
circumstances,  these  experiments  only  go  to  prove  the  cor- 
rectness of  my  statement.  These  convulsions  could  only 
have  been  due  to  a  direct  action  on  the  afferenc  nerves. 

2.  Convulsions  were  produced  in  cats  and  rabbits,  in  whom 
I  tied  the  abdominal  aorta  and  inferior  vena  cava,  and  then 
injected  the  drug  into  the  femoral  artery  of  one  of  the  pos- 
terior extremities. 

3.  In  a  cat  whose  heart  was  paralyzed  by  chloroform,  and 
in  whom  the  circulation  had  ceased,  an  injection  of  .15  gram, 
into  the  left  femoral  artery,  after  previously  tying  the  corres- 
ponding femoral  vein,  produced  tetanic  convulsions  in  all  four 
extremities.  In  spite  of  the  cessation  of  the  circulation,  this 
animal  evidently  had  enough  of  the  central  nervous  system 
intact,  to  translate  the  impression  received  from  the  afferent 

20 
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nerves  of  the  injected  limb  into  tetanns-producing  eiferent 
impnlses. 

4.  When  tlie  nervous  communications  between  the  centres 
and  the  limb,  into  whose  efferent  vessels  saponin  is  injected, 
are  destroyed,  convulsions  will  not  only  tail  to  occur  in  that 
limb,  but  will  also  fail  to  be  present  in  any  other  portion  of 
the  body.  Thus,  for  example,  in  animals  where  I  cut  the 
anterior  crural  and  sciatic  nerves  of  an  extremity,  and  then 
injected  a  solution  of  the  druo;  into  an  artery  of  the  same 
extremity,  no  convulsions  were  produced,  nor  were  any  symp- 
toms manifest  for  hours.  If,  on  the  other  hand,  tlie  nerves 
were  allowed  to  remain  intact,  convulsions  occurred  immedi- 
ately on  the  injection  of  the  drug.  In  the  same  manner,  an 
injection  into  the  vena  porta  will  produce  immediate  convul- 
sions, extending  over  the  whole  of  the  body;  and  as  these  no 
longer  occur  anywhere  when  the  spinal  cord  is  cut  at  the 
twelfth  dorsal  vertebra,  it  must  be  conceded  that  they  are  due 
to  a  direct  action  on  the  afferent  nerves  of  the  liver. 

That  the  brain  contains  nerve  fibres  which  are  afferent  to 
the  vaso-motor  "centres"  was  demonstrated  on  one  of  the 
previous  pages.  Either  these  fibres  or  others  contained  in  the 
brain  are  afferent  to  the  spasm-producing  mechanisms  of  the 
central  nervous  system.  This  was  shown  in  my  experiments, 
bv  the  occurrence  of  convulsions  immediately  on  introducing 
the  drug  into  the  internal  carotid  artery,  and  their  non-pro- 
duction by  such  an  injection  after  section  of  the  pons  imn:iedi- 
ately  below  the  corpora  quadrigemini,  when,  evidently,  the 
connection  of  the  fibres,  stimulated  by  the  drug  with  the 
so-called  spasm-centre,  or  centres,  was  destroyed.  After  this 
operation,  however,  convulsions  still  I'esult  from  an  injection 
into  the  femoral  artery. 

Having  shown  that  this  symptom  of  saponin-poisoning  is 
due  to  a  direct  stimulation  of  the  peripheral  afferent  nerves, 
it  remains    still  to  be  determined   whether  the  stimulation 

[  When  the  entire  central  nervous  system  of  a  frog  is  destroyed,  and  a 
very  strong  solution  of  saponin  is  injected  through  the  heart  into  the  ab- 
dominal aorta,  tetanus  of  the  posterior  extremities  occurs.  This  is  probably 
due  to  a  direct  action  on  the  nerves.  This  tetanus  is  in  a  short  time  replaced 
bv  the  idio-muscular  contraction  of  the  muscles.] 


Lautenbach — SajjOTiin .  281 

reflexly  excites  the  spasm-"  centres  "  of  the  brain  or  those  of 
the  spinal  cord. 

For  the  following  reasons  it  was  concluded  that  the  former 
and  not  the  latter  are  reflexly  excited : 

1.  When,  through  the  introduction  of  saponin  into  the 
femoral  artery,  convulsions  were  produced,  these  immediately 
ceased  on  making  a  section  of  the  medulla  oblongata  at  the 
calamus ;  nor  could  they  be  again  brought  on  by  fresh  injec- 
tions of  the  drug.  Were  they  due  to  a  reflex  excitation  of 
the  spinal  spasm-"  centres"'  they  must  have  continued  even 
after  the  section ;  but  as  they  ceased  immediately  on  break- 
ing the  connection  of  the  brain  with  the  nerves  aflfected  by 
the  drug,  the  inevitable  conclusion  is  tliat  the  structures  re- 
flexly aftected  in  producing  these  convulsions  must  be  in  the 
brain. 

2.  When  an  injection  of  the  drug  is  made  into  the  femoral 
artery  after  section  of  the  medulla  oblongata  at  the  calamus, 
no  convulsions  occur. 

The  conclusions  to  be  drawn  from  the  above  given  facts  are, 
that  the  saj^onin  convulsions  are  due  to  a  direct  stimulation 
of  the  peripheral  afferent  nerves^  reflexly  exciting  the  convul- 
filon-producing  mechanisms  in  the  hrain. 

Thus  far  the  convulsion-producing  mechanism  has  been 
limited,  by  the  experiments  above  referred  to,  to  the  portion 
of  the  central  nervous  system  limited  by  the  corpora-quadri- 
o-emina  above  and  the  calamus  below.  To  determine  whether 
or  not  this  "centre''  is  located  in  the  medulla  oblongata,  I,  in 
a  number  of  experiments  on  cats,  cut  this  organ  at  its  junc- 
tion with  the  pons.  On  now  introducing  the  drug  into  an 
efl'erent  blood-vessel  of  one  of  the  extremities,  no  convulsions 
were  produced,  showing  that  the  spasm-"'  centres "  reflexly 
affected  by  saponin  are  situated  somewhere  in  the  pons,  and 
not  in  the  medulla  oblongata.  This  corresponds  to  the  obser- 
vations of  ISTothnagel,*  who  also  locates  these  "centres"  in 
the  pons. 

*  Vinhoic's  Archil;  B.  44,  H.  1,  p.  1. 

[  Siuce  the  above  was  written,  Lusclisinger  has  shown,  that  certain  pre- 
cautions are  required  to  demonstrate  the  action  of  convulsive  agents  on  the 
spasm-centres  situated  in  the  spinal  cord  {Pfluger's  Archiv).] 
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CONCLUSIONS. 

Directly  ajyj^lied  to  the  afferent  nerves  of  frogs,  saponin  first 
acts  as  an  exciting,  and  then  as  a  paralytic  agent. 

The  aff'erent  nerves  of  mammals  are  excited  hy  the  direct  ac- 
tion of  the  gluGoside,  'prodiuymg  reflexly  an  augmented 
hlood  pressure  and  convulsions. 

The  increased  hlood  pressure  is  due  to  the  excitation  of  the 
afferent  nerves,  reflexly  producing  a  stimulation  of  the 
vaso-motor  mechanism  in  the  medtdla  oblongata. 

The  convulsions  are  due  to  the  same  excitation  reflexly  stimu- 
lating a  spasm-producing  mechanism  in  the  pons. 

Action  on  the  spinal  cord. — Kohler*  found  that  when  the 
brain  of  a  frog  is  destroyed,  and  a  saponin  solution  is  directly 
applied  to  the  spinal  cord,  convulsions  result.  In  the  author's 
experiments  the  same  effect  was  observed,  but  it  was  soon  fol- 
lowed by  spinal  paralysis  and  complete  abolition  of  reflex 
activity.  Convulsions  were  never  observed  from  this  local 
action  on  the  cord,  so  long  as  the  brain  remained  intact. 

The  following  are  illustrative  experiments  : 

Dec.  19,  1877.  Experiment  on  a  frog,  R.  esculenta.  Ex- 
posed the  spinal  cord  below  the  origin  of  the  nerves  of  the 
anterior  extremities.  Painted  the  exposed  portion  of  the  cord 
with  a  solution  of  saponin.  In  two  minutes,  irritation  of  a 
posterior  extremity  causes  reflex  movements  in  it  and  its  fel- 
low, but  not  in  the  anterior  extremities.  Irritation  of  an 
anterior  extremity  causes  reflex  movements  in  the  anterior 
portion  of  the  animal,  but  not  in  the  posterior  portion.  This 
shows  that  the  conducting  power  of  the  spinal  cord  has  been 
lost  between  the  origin  of  the  anterior  and  posterior  nerves. 
In  five  minutes  convulsive  twitchings  were  manifest  in  the 
toes  of  the  posterior  extremities.  At  the  end  of  seven  minutes 
these  twitchings  ceased,  and  reflex  movements  could  no  longer 


*"Die  lokale  ADgesthesiiung  d.  Saponin,"  Halle,  1872. 

[But  if  saponin  is  directly  injected  into  the  medulla  oblongata,  a  tetanus 
lasting  a  few  minutes  only,  is  immediately  produced,  after  which  it  is  abso- 
lutely impossible  to  bring  about  any  reflexes  in  the  frog,  although  the  motor 
nerves  are  still  excitable.] 
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be  excited,  though  they  still  occurred  in  the  anterior  extremi- 
ties. 

July  30,  1877.     Experiment  on  a  frog,  R.  esculenta.     The 
spinal  cord  was  painted  with  saponin,  the  brain  being  left  un- 
disturbed.   In  five  minutes  complete  paralysis,  both  reflex  and  ■ 
voluntary,  of  the  posterior  extremities.     No  convulsions.     In 
ten  minutes  the  convulsions  had  not  appeared. 

Action  on  the  hrain. — The  brain  of  the  frog  being  so  subor- 
dinate a  portion  of  the  nervous  system,  as  compared  to  the 
spinal  cord  in  this  animal,  I  was  not  surprised  to  find  the  appli- 
cation of  saponin  to  their  brains  produce  no  apparent  symp- 
toms. This  absence  of  symptoms  was,  however,  only  apparent, 
as  on  closer  examination  it  was  found  that  the  tactile  sense* 
was  lost,  and  that  the  tri-facial  reflexes  no  longer  occurred.  The 
frogs  whose  brains  had  been  thus  treated,  lost  their  sense  of 
sight,  and  perhaps  this  will  account  for  the  backward  move- 
ments of  such  animals.  Reflex  movements  continued  to  occur. 
Convulsions  were  never  observed.  The  animals  usually  recov- 
ered in  five  or  six  hours. 

On  jyigeons  similar  effects  were  observed.  After  painting 
their  hemispheres  with  a  solution  of  the  glucoside,  these  ani- 
mals fell  into  a  sleep,  from  which  they  wakened  after  some 
hours.  From  this  state  the  animals  could  be  aroused  by  strong 
irritants,  but  when  the  irritant  was  removed  the  symptom 
returned.  The  same  backward  movements  were  observed  as 
in  frogs. 

On  Tnammals. — In  these  animals  various  portions  of  the 
hemispherical  convolutions  were  painted  with  saponin,  when, 
for  the  time  being,  the  functions  of  these  portions  of  the  cere- 
bral lobes  seemed  to  be  entirely  abrogated.  For  example,  when 
the  convolutions  in  the  neighborhood  of  the  sulcus  cruciatus 
were  painted,  the  peculiar  paralysis  of  tactile  sensibility  was 
observed.  These  symptoms  afterwards  disappeared.  From 
this  it  appears  that  a  solution  of  saponin  directly  apiyliedto  the 
cerebrum,  temporarily  destroys  the  functions  of  the  part  in- 
volved. 

Tlie  injection  of  a  few  drops  of  the  solution  into  the  corpus 

*Frogs  always  lose  their  tactile  sense  when  the  cerebrum  is  removed. 
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lenticularis*  yielded  interesting  results.  It  has  long  been  an 
object  among  physiologists  to  determine  the  cause  of  hemi- 
plegia from  cerebral  lesions.  Saponin  is  evidently  a  substance 
which  will  greatly  assist  in  the  accomplishment  of  this  object. 
The  explanation  of  this  hemiplegia  most  universally  adopted 
at  present,  is,  that  it  is  due  to  the  destruction  of  certain  por- 
tions of  the  brain,  whose  function  is  to  preside  over  the  move- 
ments of  the  opposite  side  of  the  body.  This  explanation 
would  be  quite  plausible  were  it  not  that  these  portions  of  the 
brain  have  frequently  been  found  entirely  disintegrated  in  per- 
sons who  never  were  hemiplegic.  In  dogs  I  have  several  times 
made  a  complete  section  of  the  brain  on  a  level  with  the  upper 
boundary  of  the  corpora  quadrigemina,  without  motor  paralysis 
resulting.  In  a  number  of  other  experiments  the  whole  of  the 
corpus  striatum  and  optic  thalamus  of  one  side  were  destroyed 
witliout  ever  producing  hemiplegia.  Cerebral  hemiplegia  not 
being  due  to  the  destruction  of  any  of  the  great  ganglia  of  the 
brain,  it  is  somewhat  difficult  to  determine  why  a  hemorrhage 
into  these  structures  so  frequently  produces  hemiplegia.  Apo- 
plexy may  possii)ly  produce  this  symptom  in  three  different 
ways :  first,  it  may  destroy  the  voluntar}^  motion-producing 
nervous  mechanism ;  second,  it  may  through  pressure  influence 
this  mechanism  ;  third,  it  may  irritate  fibres  concerned  in  mo- 
tion, and  thereby  produce  paralysis. 

An  injection  of  saponin  into  the  corpus  lenticularis  produced 
hemiplegia  of  the  opposite  side  of  the  body.  That  this  efi'ect 
was  not  due  to  pressure,  or  to  the  destruction  of  the  part,  was 
proved  by  experiments  where  water  was  injected  into  this  por- 
tion of  the  nervous  system  witliout  producing  any  paralysis. 
This  hemiplegia  from  saponin  is  but  temporary,  it  vanishing 
after  some  hours,  and  it  w^as  only  observed  in  three  experi- 
ments ;  but  as  this  is  the  first  instance  on  recordf  in  which 
hemiplegia  was  traumatically  produced  in  animals,  it  is  well 
worth  dwelling  on. 

Saponin  must  produce  this  effect  through  its  irritative  prop- 

*The  posterior  portion  of  the  corpus  striatum. 

fl  have  on  other  occasions,  and  by  other  agents,  succeeded  in  producing 
hemiplegia  in  dogs  and  cats,  and  will  in  a  later  paper  draw  attention  to  these 
experiments. 
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erties,  and  as  we  have  before  seen  that  it  is  a  local  irritant  to 
the  pei'ipheral  nerve  fibres,  it  is  by  no  means  improbable  that 
it  similarly  affects  the  fibres  in  the  brain.  What  at  first  sight 
appears  improbable,  is  that  an  irritant  applied  to  a  portion  of 
the  nervous  system  can  produce  motor  paralysis,  an  excitation 
of  motor  fibres  being  usually  associated  with  motion.  A  num- 
ber of  other  facts  go  to  confirm  the  apparently  improbable 
statement,  that  an  irritant  applied  to  nerve  fibres  may  pre- 
vent these  from  exercising  their  functions.  A  well  known 
fact,  to  which  the  writer  has,  within  a  short  time,  again  drawn 
attention,  is  that  a  polarized"-  nerve,  under  certain  conditions, 
fails  to  respond  to  irritantsapplied  to  \i  anyivhere\i\\Yo\\^o\\i 
its  course.  Undoubtedly  the  pressure  of  saponin  in  the  corpus 
lenticularis  acts  on  fibres  concerned  in  producing  motion,  as 
does  the  constant  current  on  the  ordinary  nerves ;  and  the  con. 
sequent  absence  of  movement  in  certain  muscles  is  due  to  the 
polarization  preventing  the  transmission  of  the  voluntary  mo- 
tion-producing impressions. 

Local  action  on  blood,  lymph,  mucus  and  pus  corpuscles. — 
The  onl}^  previous  investigation  of  the  action  of  saponin  on 
the  blood-corpuscles  was  made  by  Przybyszewski,:}:  and  his 
experiments  do  not  seem  to  have  yielded  any  very  positive 
results.  This  author  found,  that  if  a  drop  of  a  four  per  cent, 
solution  of  the  drug  was  mixed  with  a  drop  of  frog's  blood,  the 
stroma  of  the  i-ed  corpuscles  becomes  pale,  until  onl}^  a  granu- 
lar nucleus  remains  visible — this  latter  only  difteringfrom  the 
white  corpuscles  in  being  smaller  and  more  oval.  In  his  experi- 
ments on  human  blood,  with  a  ten  per  cent,  solution,  he  found 
(p.  140,)  "in  3-5  minutes  the  upper  surface  of  the  cells  to 
seem  folded  and  contracted,  and  soon  the  red  corpuscle  be- 
comes so  pale  that  its  stroma  resembles  a  granular  residue.  In 
a  few  minutes  the  whole  preparation  was  filled  with  irregu- 
larly-shaped pale  corpuscles.'" 

*A  polarized  nerve  is  one  through  which  a  constant  or  polarizing  current 

is  passing. 

fPfluger  has  denied  this,  but  I  have  repeatedly  demonstrated  it  to  the  sat- 
isfaction of  several  eminent  physiologists,  who  were  at  first  indisposed  to 
believe  it. 

XArch.  f.  exp.  Path.,  V.,  pp.  137-142. 
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No  doubt  the  preparation  of  the  gliicoside  used  by  this 
experimenter  was  not  all  that  could  be  wished,  or  he  would 
have  made  the  interesting  discoveries  in  regard  to  this  action 
of  the  substance  which  have  fallen  to  the  lot  of  the  author. 
It  may  however  be  alleged,  that  the  author's  preparation  of 
saponin  was  impure,  and  that  the  phenomena  hereafter  to  be 
described  were  due  to  the  "specific  action  of  the  impurities. 
This  objection  might  be  plausible  :  first,  if  we  knew  of  any 
other  neutral  substance  which  had  a  similar  action  on  the 
blood;  second,  if  the  experiments  had  been  made  with  but 
one  specimen  of  the  drug.  Saponin  from  the  Brazilian  soap- 
bark,  from  the  American  and  Oriental  soapworts,  and  from 
senega  snake-root,  all  gave  identical  results.  The  water  which 
was  allowed  to  percolate  through  powdered  soapwort,  soap- 
bark,  or  senega  snake-root,  was  found  to  have  the  same  action 
on  the  blood  as  saponin. 

In  studying  this  action,  the  lower  classes  of  vertebrates  will 
be  taken  first. 

Action  on  the  blood  oi  frogs. — "When  a  drop  of  saponin  solu- 
tion (1  gram,  to  10  c.c.)  is  allowed  to  mingle  with  a  drop  of  frog's 
blood,  as  with  a  flash  the  color  of  the  red  corpuscles  becomes 
very  faint,  but  every  portion  of  these  corpuscles  remains  visible. 
It  appears  as  if  the  coloring  matter  of  the  corpuscles  is  dis- 
solved, leaving  behind  only  the  frame-work.  The  granular 
nucleus  of  these  corpuscles  remains  unaffected,  and,  on  super- 
ficial examination,  appears  to  be  a  lymph  corpuscle,  which  it 
strongly  resembles.  Sometimes  the  frame-work  of  globulin 
also  undergoes  changes,  and  crystallizes,  the  crystals  being 
elongated  rhombs,  and  colorlessr  Much  slower  than  the  red, 
the  white  corpuscles  are  aflected,  and  seem  absolutely  to  dis- 
appear. 

The  cause  of  the  red  corpuscles  becoming  almost  invisible, 

*These  crystals  are  in  shape  identical  witli  the  so-called  haemoglobin 
crystals,  differing  from  these  only  in  not  containing  any  coloring  matter. 
This,  taken  in  connection  with  the  fact  that  saponin  can  dissolve  out  the 
coloring  matter  of  the  haemoglobin  and  allow  the  transparent  colorless  crys- 
tal to  remain,  makes  it  certain  that  the  formation  of  blood-crystals  may  be 
entirely  independent  of  the  coloring  matter,  and  that  the  latter,  when  present 
in  them,  must  be  looked  upon  as  a  chance  production,  as  iron  is  in  a  quartz 
crystal. 
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is  the  dissolving  out  of  the  coloring  matter,  making  the  re- 
fracting angle  of  these  coi'puscles  nearly  identical  with  the 
refi'acting  angle  of  the  liquor  sangninis.  That  such  was  the 
case,  I  proved  by  adding  a  trace  of  tr.  iodinii  to  frog's  blood, 
previously  treated  with  saponin,  when  ahnost  instantaneously 
the  red  corpuscles  again  became  very  apparent ;  that  is,  the 
almost  absolute  invisibility  of  the  red  corpuscles  is  overcome 
by  placing  around  it  a  fluid  of  a  difierent  refracting  power.* 
The  invisibility  of  the  white  corpuscles  continued,  in  spite  of 
the  iodine,  making  it  very  probable  that  these  were  dissolved. 
The  lymph  corpuscles  were  not  affected  by  either  the  saponin 
or  the  iodine  solution. 

On  the  blood  of  pigeons. — On  applying  a  drop  of  the  solu- 
tion of  the  drug  to  the  blood  of  these  animals,  and  then  ex- 
amining the  latter  under  the  microscope,  it  was  found  that 
the  red  corpuscles  —  nucleus  and  all  —  had  completely  disap- 
peared. In  a  few  minutes  the  white  corpuscles  were  also 
found  to  have  disappeared.  This  vanishing  of  all  the  cor- 
puscles must  have  been  due  to  their  being  dissolved,  as  iodine 
failed  to  make  them  again  appear. 

On  mammals. — First  the  red  and  then  the  white  corpuscles 
disappear,  on  adding  saponin  to  blood  taken  from  mice,  guinea- 
pigs,  cats,  dogs  and  men.  On  taking  a  drop  of  human  blood, 
and  placing  it  on  a  glass  slide,  and  over  it  a  cover-glass,  and 
then  placing  at  the  edge  of  the  latter  a  drop  of  the  solution 
of  the  drug,  the  red  corpuscles  were  seen  to  disappear  im- 
mediately, while  the  white  usually  occupied  at  least  five  or 
six  minutes  before  they  too  were  dissolved.  I  say  dissolved, 
because  after  such  an  experiment  the  tincture  of  iodine  me- 
thod failed  to  demonstrate  the  presence  of  morphological 
bodies.  At  a  later  period,  frequently  the  microscopic  slide 
was  found  to  be  covered  with  numerous  transparent,  colorless 
"haemoglobin"  crystals. 

If  a  large  quantity  of  blood,  taken  from  a  mammal,  is  mixed 
with  a  small  quantity  of  saponin  solution,  and  then  allowed  to 
stand,  the  blood  will  not  coagulate  for  five  or  eight  days.  This 

*  The  microscope  employed  was  a  Seyss  ;  objective  number,  5  ;  ocular 
number,  1. 

These  experiments  were  made  in  the  mouths  of  January  and  December. 
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great  retardation  in  the  coagulation  of  the  blood  treated  with 
this  drug,  I  find  at  present  impossible  to  explain  ;  but  it  is  an 
interesting  fact,  and  well  worth  recording.  Blood  treated  in 
this  manner,  shows  most  beautifully  the  spectrum  for  oxy- 
hseraoglobin. 

The  "  saponized "  corpuscles  do  not  reappear  on  adding 
iodine  or  carmine  "  to  the  prepai-ation,  and,  consequently, 
their  disappearance  is  not  due  to  their  refraction  being  njade 
identical,  or  nearly  so,  with  that  of  the  blood  plasma,  through 
the  hsematin  being  dissolved  away  from  the  globin.  Their  dis- 
appearance is  not  due  to  the  imbibition  of  water,  as  a  drop  of 
water  placed  on  a  slide,  on  which  corpuscles  liave  been  pre- 
pared, is  insufficient  to  make  them  indistinct. f  It  can  also 
not  be  due  to  an  inorganic  chemical  solvent  in  saponin,  this 
substance  containing  only  oxygen,  hydrogen  and  carbon,  and 
being  of  a  neutral  reaction.  The  most  careful  chemical  ex- 
amination failed  to  detect  traces  of  any  of  the  alkalies.  From 
these  facts  it  must  be  concluded  that  the  glucoside  is  a  solvent 
for  the  red  as  well  as  the  white  corpuscles  of  mammals. 

Having  come  to  this  conclusion,  it  was  necessary  to  deter- 
mine what  percentage  of  the  glucoside  was  necessary  in  order 
for  the  solution  to  have  its  peculiar  effect  on  the  corpuscles. 
It  was  found  that  sometimes,  but  not  always,  a  drop  of  a  solu- 
tion of  saponin,  of  the  strength  of  one  part  to  two  thousand 
parts  of  distilled  water,  would  cause  the  solution  of  the  cor- 
puscles in  three  times  its  bulk  of  blood.  A  solution  of  the 
strength  of  one  part  to  one  thousand  of  distilled  water  con- 
stantly produced  this  effect. 

When  a  microscopic  slide  on  which  is  placed  non-saponized 
blood,  is  slightly  heated,  debris  of  corpuscles  immediately  ap- 
pear. If,  however,  "  saponized  "  blood  is  so  treated,  the  debris 
does  not  appear  until  the  preparation  is  almost  dry.  Some- 
times, on  adding  the  drug  to  blood,  debris  of  corpuscles  ap- 
pear, which  may  or  may  not,  according  to  the  prejudices  of 
the  observer,  be  considered  as  parts  of  corpuscular  walls. 

*  Gaucher  {Arch,  de  Phys.,  IV.,  p.  770)  found  that  when  he  dissolved  away 
the  coloring  matter  of  red  corpuscles,  these  could  readily  be  stained  with 
carmine. 

\  Water,  in  large  excess,  causes  them  to  disappear. 


Ladtex  B  Ac'H — Saj)o)i  in.  289 

When  a  laro-e  amoant  of  the  drug  is  introduced  into  an 
efferent*  blood-vessel,  such  as  the  femoral  artery  or  mesenteric 
vein,  the  corpuscular  elements  of  the  blood  gradually  become 
less  numerous.  This  is  more  especially  true  of  the  red  cor- 
puscles, and  we  have,  consequently,  produced  a  pseudo-leuco- 
cyth?emia,  i.  e.,  the  colorless  corpuscles  are  not  more  numerous 
than  before,  but  through  the  solution  of  some  of  the  colored 
corpuscles,  they  are,  relative  to  these  latter,  increased  in 
numbers. 

Saponin  being  a  solvent  for  colorless  corpuscles,  is  it  also  a 
solvent  for  mucus  and  pus  corpuscles  ?  Without  having  made 
the  necessary  experiments,  the  inclination  would  be  to  answer 
this  question  in  the  affirmative,  as  the  histologists  teach  us 
that  these  latter  are  colorless  corpuscles  which  have  migrated 
through  the  walls  of  the  l)lood-vessels.  Many  histologists  go 
so  far  as  to  say  they  are  identical  with  the  colorless  corpus- 
cles. No  proof  has,  as  yet,  been  furnished  of  the  migrated 
colorless  corpuscles  being  the  pus  and  mucus  corpuscles ; 
though  Waller,  Gohnheim  and  others,  have  shown  that  the 
former  do  migrate  ;  but  that  they  become  the  latter  remains 
still  to  be  proven.  The  statement  that  these  corpuscles  are 
one  and  the  same,  rests  solely  on  assumption,  as  they  are  not 
even  morphologically  identical  in  all  respects. 

Should  the  mucus,  pus  and  colorless  corpuscles  of  the  blood 
be  identical,  it  would  be  expected  that  they  would  all  three 
be  soluble  in  a  saponin  solution.  When  mucus  is  taken  from 
the  nose,  mouth  or  oesophagus  of  man  and  other  mammals, 
and  treated  with  this  solution,  no  effect  is  observed.  After 
continuing  the  observations  for  several  days,  the  mucus  cor- 
puscles were  always  found  to  remain  unaltered.  Pus  taken 
from  abscesses  was  treated  in  the  same  way,  without  any  of 
the  pus  corpuscles  being  dissolved.  It  must,  therefore,  be 
concluded  that  pus  and  mucus  corpuscles  are  not  identical 
with  the  colorless  corpuscles  of  the  blood. 

.Vnother  question  which  here  suggests  itself,  is,  whether  or 
not  these  latter  are  identical  with  the  lymph  corpuscles  from 
which  they  are  said  to  originate.     Lymph  corpuscles  obtained 

*The  drug  could  not  be  introduced  in  large  quantities  into  a  vein  of  the 
general  circulation,  for  fear  of  producing  the  direct  cardiac  action. 
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from  the  thoracic  duct  and  the  lymphatic  glands  of  mammals, 
or  from  the  lymph  sacs  of  frogs,  are  not  in  the  least  aifected 
by  saponin.  So  that  the  last  qnery  must  also  be  answered  in 
the  negative. 

For  fear  that  some  mistake  might  underlie  these  experi- 
ments, they  were  repeated  scores  of  times  with  saponin  ob- 
tained from  different  sources,  but  the  same  results  were  always 
obtained. 

CONCLUSIONS. 

1.  Saponin  dissolves  out  the  coloring  matter  from  the  stroma 

of  the  red  corpxiscles  of  frogs. 

2.  It  is  a  solvent  for  the  whole  of  hoth  red  and  colorless  cor- 

jniscles  of  hirds  and  mammals. 

3.  It  is  not  a  solvent  for  either  the  lymph.,  mucus.,  or  pus  cor- 

p>uscles. 

4.  The  white  or  colorless  corpuscle  of  the  hlood  is  not  iden- 
tical loith  the  lymph,  mucus  or  pus  corpuscle. 

A  question  of  great  clinical  and  patliological  importance 
here  suggests  itself,  namely,  whether  tlie  proliferated  "  white 
corpuscles"  in  leucocythsemia  can  be  dissolved  by  a  solution 
of  saponin,  as  well  as  the  white  corpuscles  in  normal  blood. 
By  determining  this,  we  can,  perhaps,  come  to  some  result 
which  will  enable  us  to  diagnose  whether  in  a  given  case  of 
this  disease  the  increased  number  of  leucocytes  is  not  due  to 
the  presence  in  the  blood  of  numerous  lymph  or  other  cor- 
puscles not  identical  with  the  white  blood  corpuscles.  My 
opportunities  to  pursue  the  subject  in  this  direction  have 
been  few  indeed ;  l)ut  I  hope  the  subject  will  be  taken  up  by 
physicians  who  have  such  cases  under  observation.  In  but 
one  case  of  true  leucocythtemia  has  this  method  of  examina- 
tion been  resorted  to;  this  was  in  the  case  of  an  old  man, 
much  emaciated,  and  in  whom  tlie  spleen  was  somewhat  en- 
larged. The  white  corpuscles  in  his  blood  appeared  to  be 
increased  to  at  least  twenty  times  the  normal  number.  On 
adding  saponin  to  a  drop  of  his  blood,  the  white  corpuscles 
disappeared,  but  a  large  number  of  granular  corpuscles,  some 
of  the  size  of  lymph  corpuscles,  and   others  smaller,  made 
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their  appearance.  These  mav  have  been  nuclei  of  the  wliite 
corpuscles.  In  several  places  in  the  Held  under  the  micro- 
scope, granular  nucleated  cells,  larger  than  white  corpuscles, 
were  observed. 

The  blood  in  a  case  of  pseudo-leucocythieniia  was  aifected 
by  the  drug  in  the  same  manner  as  normal  blood. 

[Saponin  immediately  arrests  the  movements  of  spermatozoa  and 
other  ciliated  cells.  It  destroys  at  once  all  infusorial  life  with  which  it 
comes  in  contact,  but  fails  to  influence  in  the  least  degree  the  movements 
of  vibrios  and  bacteria.] 

\lo  be  Continued.'] 


Art.  IV.— KETEOGRADE   AXD   LATERAL  MOVE- 
MENTS  WITH   HYPNOTISM. 


By  Isaac  Ott,  M.  D. 


"V^T^HEN  cold  is  applied  to  certain  definite  regions  of  the 
'  ^  skin  in  pigeons,  they  exhibit  retrograde  movements 
alternating  with  fits  of  stupor.  The  agent,  so  far,  has  been 
rhigolene,  to  produce  the  necessary  cold.  Ether,  when  vapor- 
ized, was  totally  unable  to  produce  any  eftect.  The  region  to 
which  the  cold  must  be  applied  is  the  skin  of  the  back  of  the 
neck.  These  phenomena  were  first  observed  by  Dr.  S.  Weir 
Mitchell.  I  have  lately  been  studying  the  efifect  of  irritants 
on  the  skin  of  pigeons,  and  the  seat  of  the  phenomena  produced. 
I  found  that  ether,  alcohol,  chloroform  and  nitrite  of  amyl 
were  powerless  to  produce  the  effects  seen  after  the  applica- 
tion of  rhigolene.  If,  however,  bisulphide  of  carbon  was  dropped 
on  the  skin  of  the  back  of  the  neck,  then  all  the  phenomena 
produced  by  rhigolene  ensued  in  a  marked  manner.  Thus  a 
single  drop  of  the  bisulphide  of  carbon  applied  to  the  back  of  the 
neck  of  the  pigeon  caused  him  to  retrograde  and  to  pass  into 
states  of  quietude.  When  bisulphide  of  carbon  is  applied  to 
the  skin  of  the  neck  in  pigeons,  the  birds  run  forward  as  if  no 
agent  was  acting  on  them,  but  suddenly  they  commence  to  run 
backwards,  it  being  quite  evidently  against  their  will,  as  they 
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seek  to  overcome  the  tendency.  During  the  period  of  quiet- 
ude, the  bodj'  sinks  down  somewhat,  the  head  being  drawn  in 
close  to  the  body  and  bent  towards  the  ground  to  a  considerable 
extent.  That  these  phenomena  are  due  to  a  simple  irritation 
of  the  nerves,  is  proved  by  an  experiment  where  I  attached  a 
small  bull-dog  forceps  to  the  skin  on  the  back  of  the  neck,  when 
similar  retrograde  movements  ensued,  followed  by  a  period  of 
quietude.  As  remarked  by  Dr.  Mitchell,  these  phenomena  are 
reflex  in  their  nature.  Here  the  mechanical  irritation  of  the 
sensory  nerves  is  reflected  on  the  central  nervous  system,  caus- 
ing it  to  evolve  the  phenomena  under  consideration.  To  more 
accurately  determine  the  seat  of  these  phenomena,  I  have 
made  some  experiments  :  In  a  pigeon  under  ether,  the  skull 
was  trephined  and  the  cerebellum  broken  up.  When  the  bird 
recovered  from  the  operation,  that  is  several  hours  afterwards, 
rhigolene  was  applied  and  the  bird  exiiibited  the  same  phenom- 
ena as  an  uninjured  one.  In  another  pigeon  the  skull  was  tre- 
phined and  the  cerebrum  broken  up ;  then,  after  a  period  of 
several  hours,  the  bisulphide  of  carbon  was  dropped  on  the 
skin  of  the  neck,  when  the  pigeon  began  to  make  retrograde 
movements  and  to  have  periods  of  quietude.  The  bird  did  not 
run  forward,  which  was  due  normally  to  cerebral  action  when 
the  bisulphide  was  applied.  Hence,  the  forward  movement 
after  the  application  of  either  rhigolene  or  bisulphide  of  car- 
bon, was  due  to  cerebral  activity.  These  series  of  experiments 
seemed  to  demonstrate  that  the  cervical  reflex  had  its  central 
origin  at  the  base  of  the  encephalon,  for  the  cerebrum  and  cere- 
bellum did  not  seem  necessary  for  the  production  of  the  phe- 
nomena in  question.  Section  of  the  semicircular  canals  had  no 
efl'ect  on  these  phenomena,  except  to  make  them  more  compli- 
cated. 

Now,  wdien  the  cerebrum  is  destroyed,  the  nervous  sys- 
tem of  the  bird  is  a  mere  automaton,  played  upon  by  appro- 
priate external  agents.  These  agents,  in  the  phenomena  under 
consideration,  are  rhigolene,  bisulphide  of  carbon  and  mechani- 
cal irritation.  The  inquiry  now  arises:  how  do  you  explain 
the  phenomena  in  question  ?  It  is  well  known,  since  the  time 
of  Magendie,  that  in  the  corpora  striata  are  seated  ganglia,  caus- 
ing the  animal  to  run  backward    Not  only  does  the  bisulphide, 
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when  placed  on  both  sides  of  tlie  median  line  of  the  back  part 
of  the  neck,  cause  the  bird  to  run  backward,  but  when  it  is 
placed  to  the  right  of  the  median  line,  the  bird  runs  in  a  circle 
towards  the  left.  A  drop  on  the  left  of  the  median  line  causes 
the  bird  to  run  to  the  right.  The  rule  here  is,  that  the  bird 
makes  a  circular  movement  opposite  the  irritated  side.  It  has 
seemed  to  me  that  these  phenomena  of  lateral  movements  in 
pigeons  can  be  explained  as  follows  :  According  to  Chauveau, 
the  sensory  fibres  do  not  decussate  in  pigeons,  and  if  an  irritation 
is  made  on  one  side  of  the  median  line  the  impression  ascends 
on  the  same  side,  and  calls  the  retrogressive  ganglia  of  that 
side  onl}^  into  activity,  which  activity  is  expressed  on  the  oppo- 
site side  of  the  body,  due  to  the  motor  decussation.  Now  the 
reti'ogressive  ganglia  are  in  power  over  one  side  of  the  brain, 
whilst  the  other  side  of  the  brain,  under  the  influence  of  the 
cerebrum,  is  disposed  to  move  the  opposite  side  of  the  body 
forward ;  hence  the  bird  cannot  go  directly  forward,  but  devi- 
ates to  the  side  where  the  retrogressive  ganglia  have  shown 
their  activity — the  bird  moves  in  a  circle.  The  action  might 
be  compared  to  that  of  driving  a  horse  forward,  and  at  the 
same  time  strongly  pulling  one  of  the  reins,  the  checking 
rein  corresponding  to  the  side  of  the  brain  under  the  influence 
of  the  retrogressive  ganglia.  If  now  the  skin  on  both  sides  of  the 
median  line  is  irritated,  then  the  retrogressive  ganglia  on  both 
sides  of  the  brain  are  dominant,  and  the  bird  moves  backward, 
notwithstanding  all  efforts  to  prevent  it.  It  might  be  compared 
to  a  horse  pulled  on  his  haunches  by  two  strong  check-reins. 
The  periods  of  quietude,  either  preceding  or  following  the  ex- 
ternal application  of  bisulphide  of  carbon,  are  to  be  explained. 
It  is  well  known  by  Kircher's  "  experimentum  mirabile,"  that 
chickens,  when  held  down,  pass  into  a  state,  called  by  Czer- 
mak,  hypnotic.  In  fact,  Czermak  has  been  able  to  produce  a 
hypnotic  state  in  pigeons  and  other  birds.  He  found  if  he  held 
the  pigeon  on  his  back  and  rubbed  him  softly  in  the  parotid 
region,  that  the  pigeon  closed  and  opened  his  eyes,  made  strong 
respiratory  movements  and  passed  into  a  state  of  perfect  quiet- 
ude, called  by  him  hypnotic.  In  my  experiments  on  pigeons, 
the  state  of  quietude  is  actually  hypnotic,  as  the  bird  exhibits 
similar  phenomena,  opens  and  closes  his  eyes,  breathes  heav- 
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ily,  and  remains  perfectly  quiet.  It  strikes  me  tliat  this  hyp- 
notic state  can  be  explained  by  sensory  irritation,  produced  by 
the  bisulphide  of  carbon  calling  ganglia  at  the  base  of  the 
brain  into  activity,  which  ganglia  have  an  inhibitor}^  power. 
That  sensory  irritation  may  come  into  play  is  shown  by  Levis- 
sons'  experiment  with  the  frog,  where  simply  tying  his  ante- 
rior extremities  and  placing  him  on  his  back  keeps  him  in  a 
state  of  quietude.  The  rapid  breathing  also  indicates  a  strong 
sensory  irritation.  In  my  experiments,  the  temporary  irrita- 
tion explains  the  temporary  hypnotism.  With  this  method  of 
viewing  matters,  the  phenomena  of  hypnotism  have  nothing  to 
do  with  the  cerebrum,  but  are  caused  by  ganglia  at  the  base  of 
the  brain  inhibiting  the  will. 

In  cats  and  rabbits  the  application  of  bisulj)hide  of  carbon 
to  the  skin  on  the  back  of  the  neck,  causes  them  to  run  for- 
ward and  to  leap  up  in  the  air.  I  have  not  been  able  in  ani- 
mals, so  far,  to  produce  movements  similar  to  those  seen  in 
pigeons,  but  hope  shortly  to  find  some  animal  in  which  they 
can  be  produced.  This  whole  subject  is  important,  not  only  to 
the  physiologist,  but  also  to  the  pathologist. 
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Art.  v.— the   TENDON-REFLEX:   ITS   PREVA- 
LENCE   AND   ITS   PHYSIOLOGY. 


By  Landon  Carter  Gray,  M.  D., 

Lecturer  on  the  Anatomy  and  Physiology  of  the  Nervous 

System,  Long  Island  College  Hospital. 


IN  1874  Professors  Erb  and  Westphal  each  published  in  the 
same  number  of  the  same  journal*  a  paper  on  what  has 
come  to  be  known  in  English  as  the  "tendon-reflex,"  frankly 
sharing  the  honors  of  priority  with  each  other,  and  thus  present- 
ing an  example  of  magnanimity  too  rarely  emulated  by  profes- 
sional men.  They  were  the  first  to  bring  into  notice  the  fact 
that  when  the  tendon  of  the  quadriceps  extensor  muscle  of 
the  leg  was  lightly  and  quickly  struck  below  the  knee,  there 
immediately  followed  a  jerk  forward  of  the  foot  and  leg.  As 
it  is  almost  superfluous  to  remark  by  way  of  reminder,  they 
attached  great  value  to  this  phenomenon  as  a  symptom  of 
disease,  since  Westphal  claimed  that  its  absence  was  pathoo-- 
nomonic  of  locomotor  ataxia,  while  Erb  asserted  that  its 
presence  in  an  exaggerated  degree  was  constant  in  spasmodic 
spinal  paralysis.  The  literature  of  the  subject  from  that 
period  to  the  present  date  would  fill  several  portly  folios. 
Schultze  and  Fiirbringer,t  Berger,:}:  Henze,{|  Sachs, §  Burck- 
hardt,*!  Lewinski,**  Westphal  again, ff  Tschirjew,:};:}:  Muhr,|||| 
Gowers,§§  Sawyer, T^Tf  Hamilton,***  Bannisterfff ;  all  have 

^Arch.  f.  Psych.,  1874.     S.  792,  803.  ■ 

f  Centralbl.f.  d.  med.  Wissensch.,  1875,  No.  54. 

XSitzh.  d.  Schles.  Oesellsch.f.  vaterliind.  Cultur. — Med.  Sect.,  28  Juli,  1875. 

II  St.  Petersb.  med.  Wochetisch.,  30  October,  1876. 

v;"DieNerven  der  Sehnen,"  ReicJiert  u.  DuBois-Reymond's  Arch    1875 
S.  402. 

*\  Festsehr.  d.  Andenken  an  A.  v.  Haller,  Bern,  1877. 
**Arch.f.  PsycJi.,  VII.  S.  327,  1877. 

ft  Ibid.,  VIII.     Hft.  2,  and  Berl.  klin.  Wochenschr.,  No.  1,  1878. 
XX  Arch.  f.  Psych.,  VIII.  Hft.  3. 
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contributed,  in  varying  degree,  to  the  question.  It  cannot 
be  gainsaid  that  the  clinical  importance  of  the  phenomenon 
has  been  eagerly  appreciated  in  this  country  and  abroad  ;  and 
whatever  tends  to  its  elucidation,  be  it  ever  so  slight,  or  to  a 
more  exact  comprehension  of  its  practical  applicability,  as 
well  as  of  its  relations  to  the  recognized  mechanisms  of  the 
cerebro-spinal  axis,  should  not  only  possess  an  intrinsic  inter- 
est but  also  an  adventitious  one  lent  to  it  by  the  present 
current  of  neurological  thought. 

It  has  seemed  to  me  that  the  significance  of  the  tendon- 
reflex  in  disease  is  so  largely  dependent  upon  exact  knowledge 
of  its  modes  of  existence  in  health  as  to  warrant  an  investi- 
gation into  the  latter.  I  have,  therefore,  endeavored  to 
obtain  some  guiding  facts  in  regard  to  its  normal  prevalence 
in  the  adult  and  tlie  child,  its  usual  site,  the  variations  in  the 
degree  of  its  manifestation,  its  relative  strength  upon  the  two 
sides.  In  the  course  of  this  inquirj-,  I  have,  for  the  sake  of 
uniformity,  observed  certain  invariable  rules.  I  have  always 
made  use  of  the  tendinous  expansion  below  the  patella  of  the 
quadriceps  extensor  muscle.  I  have  always  taken  care  that 
the  thigh  should  be  supported  by  my  arm  placed  in  the  bend 
of  the  knee,  the  leg  dangling  passively.  I  have  always  tapped 
upon  the  bare  skin  ;  and.  Anally,  I  have  selected  subjects 
about  whose  healtli,  past  and  present,  there  could  be  no 
suspicion. 

Prof.  Westphal  makes  the  positive  statement  in  his  latest 
article  that  he  has  yet  to  And  a  person  in  whom  the  tendon- 
reflex  of  the  quadriceps  is  normally  absent ;  this,  too,  in  spite 
of  observation  of  a  large  number  of  healtliy  individuals.  I 
regret  that  my  experience  does  not  coincide  with  his.  Among 
thirty  adults  I  have  encountered  two  in  whom  this  phenome- 
non could  not  be  evoked  in  any  manner  whatsoever,  or  in  any 
place,  either  by  a  light  tap  or  a  stout  blow,  either  above  or 
below  the  patella,  either  at  one  time  or  at  another.  Among 
twenty-three  children  it  has  been  my  fortune  to  meet  with 
one,  in  whose  one  leg  it  was  not  to  be  gotten,  and  in  whose 
other  leg  it  was  very  weak.  Bannister*  failed  to  find  it  twice 
among  about  thirty-six  healthy  individuals,  mostly  adults. 

*  Op.  cit. 
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In  the  great  majority  of  adults  I  have  ascertained  that  the 
tendon-reflex  could  only  be  produced  by  tapping  about  one 
inch  below  the  lower  edge  of  the  patella,  either  at  or  slightly 
to  one  side  of  the  median  line;  whilst  in  a  small  number  the 
characteristic  forward  jerk  would  follow  a  blow  upon  the  ten- 
don at  any  point  over  a  larger  surface,  this  surface  sometimes 
extending  from  tlie  patella  to  two  inches  below.  The  most 
usual  site  in  children  —  fifteen  out  of  twenty-three — wlience 
alone  the  tendon-reflex  can  be  evoked,  is  on  the  lower  edge  of 
the  patella ;  in  a  lesser  number  it  is  confined  to  a  spot  just 
below  this,  or  it  is  slightly  diffused.  The  variations  in  tlie 
strength  of  the  manifestation  were  wide,  being  in  some  cases, 
as  I  have  said,  absolutely  nil,  in  others  weak,  in  still  others 
violent;  indeed,  the  normal  limits  touch,  upon  the  one  hand, 
the  pathological  absence  of  locomotor  ataxia,  while,  upon  the 
other,  they  attain  to  the  pathological  exaltation  witnessed  in 
the  moderate  cases  of  spasmodic  spinal  paralysis. 

In  somewhat  over  one-half  of  the  subjects — eighteen  out  of 
thirty-two  —  the  tendon-reflex  was  not  of  equal  strength  upon 
the  two  sides.  The  difference  was  slight  in  one-half  the  cases, 
strongly  marked  in  the  other  moiety.  There  was  apparently 
no  constant  preponderance  of  strength  or  weakness  upon 
either  side. 

The  fact  seems  to  have  been  overlooked  that  the  tendon- 
reflex  of  the  quadriceps  extensor,  whatever  be  its  value,  can 
only  be  of  use  in  a  disease  involving  the  lower  extremities, 
and  only  indirectly,  if  at  all,  of  service  in  aftections  of  the 
upper  limbs.  The  triceps  is  to  the  humerus  and  the  ulna 
what  the  quadriceps  extensor  is  to  the  femur  and  the  tibia  — 
the  great  extensor  muscle  of  the  limb;  so  forcibh^,  indeed, 
did  the  analogy  impress  the  mind  of  Cruveilhier  that  he 
described  the  latter  by  the  name  of  the  triceps  femoralis. 
It  has  occurred  to  me,  therefore,  that  the  triceps,  being  the 
analogue  of  the  quadriceps,  might  be  utilized  for  diagnostic 
purposes  in  the  upper  limb,  as  the  other  has  been  used  in  the 
lower.  Like  its  analogue,  it  terminates  in  a  large  flat  tendon, 
superposed  upon  a  bou}^  base,  and  thus  favorably  shaped  and 
situated  for  the  manifestation  of  the  phenomenon  of  which  I 
am  treating.     In  eighteen  subjects  whom  1  have  examined,  I 
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have  found  the  tendon-reflex  of  this  muscle  always  present. 
It  is  not,  however,  so  easily  evoked  as  in  the  quadriceps,  a 
smart,  quick  blow  with  a  percussion-hammer  being  necessary 
to  its  production.  The  strength  of  the  manifestation  has 
been  moderate,  varying  but  slightly,  and  far  less  than  in  its 
fellow  of  the  leg.  In  examining  this  muscle,  I  have  sup- 
ported the  arm  of  the  subject  at  a  right  angle  to  the  trunk  by 
my  hand  placed  in  the  hollow  of  his  elbow,  taking  care  that 
the  forearm  hangs  passively;  and  I  have  always  tapped  upon 
the  bare  skin. 

The  physiology  of  tlie  tendon-reflex  has  been  a  much- 
mooted  problem.  I  have  endeavored  to  determine  for  myself 
M'hether  it  is  really  a  reflex  action,  or  whether  it  is  due  to  an 
inherent  muscular  irritability.  For  this  purpose  I  have  made 
a  number  of  experiments  upon  rabbits.  In  these  animals  the 
tendon-reflex  of  the  quadriceps  extensor  is  easily  obtained.  I 
have  always  laid  them  upon  the  back ;  then  flexing  the  leg 
upon  the  thigh,  in  which  position  the  animal  will  generally 
permit  it  to  remain,  and  grasping  the  thigh  wdth  the  one 
hand,  I  have  lightlj  tapped  with  the  other  by  means  of  a 
percussion  -  hammer  upon  the  quadriceps  tendon  as  it  is 
stretched  across  the  anterior  surface  of  the  knee  like  a  nar- 
row drum-membrane  ;  at  the  same  time  I  have  been  particular 
to  discriminate  between  the  resulting  quick,  sharp,  jerky  jerk 
of  the  foot,  and  the  heavy,  inert  movement  of  the  leg  and 
foot  as  a  whole  that  may  be  produced  in  the  delicate  limbs  of 
the  rabbit  simply  by  the  shock  of  a  blow,  without  any  muscu- 
lar action  whatever.  Ascertaining  in  each  individual  animal 
the  presence  of  the  tendon-reflex,  I  have  broken  up  the 
spinal  cord  between  the  diflerent  lumbar  vertebi'HB,  and  oi)- 
served  the  effect.  T have  satisfied  myself  that  destruction  of 
the  cord  hettveen  the  fifth  and  sixth  lumhar  vertebrm  instantly 
causes  the  tendon-refiex  of  the  quadriceps  extensor  to  cease. 
Strike  now  as  strongly  as  you  will  upon  the  tendon,  there 
is  absolutely  none  of  that  sudden  movement  of  the  foot  which 
was  so  marked  a  few  moments  before.  An  animal  upon  whom 
this  operation  had  been  performed  was  kept  alive  for  three 
days,  but  there  was  not  witnessed  any  return  of  the  phe- 
nomenon.    Sections  of  the  cord  between  the  other  vertebrae 
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increased  the  tendon-reflex  of  the  quadriceps,  simultaneously 
with  the  other  reflexes.  These  experiments  are  repetitions 
of  those  made  by  Tschirjew,*  and  confirmatory  of  them. 
Schultze  and  Fiirbringer  f  had  previously  demonstrated  that 
section  of  the  crural  nerve  also  put  an  end  to  the  tendon-reflex 
of  the  quadriceps. 

The  tendon-reflex  of  the  quadriceps  extensor  is  therefore 
truly  a  reflex.  In  other  words,  for  its  manifestation  it  is  ne- 
cessary that  there  should  be  a  structural  integrity  :  a.  of  a 
certain  portion  of  the  spinal  cord,  probably  of  its  grey  matter, 
what  is  called  in  the  fashionable  phraseology  of  modern  science, 
a  centre',  h.  of  certain  nerve  fibres  conducting  impressions 
inward  to  the  cord,  afferent  nerves ;  c.  of  certain  nerve  fibres 
conducting  actions  outward  from  the  cord,  efferent  nerves. 
What  is  true  of  one  muscle  is  probably  true  of  all.  What  is 
true  of  the  muscles  of  rabbits  is  probably  true  of  similar  phe- 
nomena in  human  muscles.  As  the  crural  nerve  in  the  rabbit 
takes  its  origin,  according  to  Krause,  in  the  spinal  cord  be- 
tween the  fifth  and  sixth  lumbar  vertebrae,  as  it  is  distributed 
to  the  quadriceps  extensor,  and  as  section  of  it  and  of  this  seg- 
ment of  the  cord  destroys  the  tendon-reflex,  it  follows  that  the 
afferent  and  efferent  nerves  of  the  tendon-reflex  of  this  muscle 
run  within  the  sheath  of  the  crural  nerve.  Are  they,  then, 
the  ordinary  motor  and  sensory  nerves,  linked  by  the  centre 
common  to  such  nerves  ?  After  some  experimentation  and 
thought,  I  am  prepared  to  meet  this  question  with  a  decided 
negative.  I  am  prepared  to  state  my  belief  that  the  nervous 
apparatus  of  the  tendon-reflex — its  spinal  centre,  its  aflerent 
and  its  eflTerent  nerves — are  entirely  distinct  from  the  nervous 
mechanism  of  the  ordinary  motor  and  sensory  nerves. 

My  reasons  for  this  belief  are  as  follows  : 

1 . —  The  nerves  j)ossess  a  differeyit  excitahility  from  that  of 
the  ordinary  motor  and  sensory  nerves,  and  are  animated  and 
depressed  hy  different  stimuli. — ^I  have  repeatedly  administered 
ether  to  rabbits  to  such  an  extent  as  to  have  the  limbs  become 
perfectly  flaccid,  at  the  same  time  that  the  deep  thrust  of  a 
knife-blade  produced  not  the  slightest  movement — in  brief,  to 

*  Op.  cit. 
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such  an  extent  as  to  have  absolute  motor  and  sensory  paraly- 
sis— whilst  the  tendon-retlex  of  the  quadriceps  was  undimin- 
ished, or  even  increased  in  strength.  I  have  repeatedly 
obtained  similar  results  with  chloroform.  Westphal  and  Erb 
have  completely  paralyzed  the  motor  nerves  of  animals  by 
means  of  woorara  without  injury  to  tlie  tendon-reflex.  All 
the  German  observers  concur  in  stating  that  it  cannot  be 
evoked  in  any  other  manner  than  by  tapping  upon  the  tendon. 
Heat,  cold,  chemical  irritants,  electricity — unless  a  strong  cur- 
rent be  applied — fail  to  call  it  forth.  I  have  observed  one 
striking  fact,  germane  to  this  particular,  in  all  my  experi- 
ments :  When  the  spinal  cord  with  its  membranes  is  laid 
bare,  there  ensues  a  short  period  of  extreme  shock  in  the  ani- 
mal, during  which  there  is  complete  loss  of  motion  and  sensa- 
tion, even  though  no  anaesthetic  have  been  employed  ;  it  is, 
indeed,  precisely  at  this  period  of  painlessness  that  Claude 
Bernard  advises  the  physiologist  about  to  operate  upon  the 
nerve  roots  to  isolate  the  posterior  one,  rather  than  wait  until 
its  sensibility  is  restored  and  the  movements  of  the  animal 
dflr'er  serious  hindrance.  But  at  this  period  the  tendon-reflex, 
far  from,  being  abolished,  is  actually  increased  in  strength  ! 
Tschirjew*  exposed  the  crural  nerve,  encircled  it  with  a  light 
string,  gently  raised  it  upon  the  string,  and  thereby  abol- 
ished the  tendon-reflex  of  the  quadriceps.  There  was,  how- 
ever, no  symptom  of  any  interference  with  ordinary  motility 
or  sensation,  so  far  as  could  be  inferred  from  the  facts  that  the 
muscle  was  not  apj^reciably  relaxed  and  that  the  sensibility 
of  the  exposed  nerve  had  not  been  altered.  Its  absence  or  its 
increase  in  the  healthy,  moreover,  is  not  attended  by  any  ap- 
preciable derangement  of  the  ordinary  nerves.  Pathological 
facts,  scanty  as  they  are,  are  not  at  variance  with  the  physio- 
logical. Whetliei-  the  tendon-reflex  be  univerally  absent  or 
not  in  locomotor  ataxia.,  it  is  certain  that  it  is  wanting  in  a 
certain  proportion  of  cases,  and  at  a  stage  long  anterior  to  the 
onset  of  any  paralytic  phenomena.  On  the  other  liand,  it  is 
greatly  increased  in  spasmodic  spinal  paralysis,  a  disease  which 

is  not,  as  a  rule,  accompanied  by  any  hypersesthesia,  and  in 

I 
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wliicli  there  is  not  infrequently  a  slight  antesthesia.     Muhr* 
affirms  also  that  it  is  generally  present  in  general  paresis. 

2.  These  nei^es  ai'e  either  not  at  all  or  imperfectly  under  the 
control  of  the  ivill. — Tap  at  the  proper  point  upon  the  quad- 
riceps tendon  of  a  strong  man,  and  he  will  be  unable  to  pre- 
vent the  immediate  forward  jerk  of  the  foot.  I  have  had  an 
opportunity  of  testing  this  particular  in  an  exceptionally 
favorable  individual.  There  is  a  certain  Mr.  Mann,  well 
known  of  late  to  the  profession  of  x^ew  York  and  other  cities, 
who  possesses  a  remarkable  and  probably  unprecedented  con- 
trol over  the  diiferent  muscles  of  his  body  and  extremities. 
He  can  at  will  produce  dislocations  of  the  various  joints 
by  snapping  the  articulating  surfaces  of  bones  out  of  their 
sockets.  He  can  so  contract  and  expand  his  chest  that  the 
difference  between  the  maximum  expansion  and  the  maximum 
contraction  is  thirteen  inches.  He  can  so  contract  his  abdomi- 
nal muscles  as  almost  to  lay  the  recti  against  the  vertebral 
column.  He  can  exactly  simulate  a  talipes  varus.  But  he 
cannot  prevent  the  peculiar  jerk  of  the  foot,  when  I  tap  upon 
his  quadriceps  tendon.  He  can  limit  it  by  a  simultaneous  and 
violent  action  of  the  muscles  of  the  calf  of  the  leg ;  stop  it, 
lie  cannot. 

3.  It  is  probahle  that  these  nerves  possess  a  much  slighter 
sensibility  than  the  ordinary  sensory  nerves. — When  the  ten- 
don-reflex is  evoked  in  the  human  being  by  tapping  upon  the 
quadriceps,  the  blow  which  is  adequate  to  produce  what  is 
oftentimes  a  violent  muscular  movement  gives  rise  either  to 
no  sensation  at  all,  or  to  a  very  faint  one.  Under  no  circum- 
stances that  have  come  under  my  observation,  in  the  healthy 
or  in  the  sick,  is  the  blow  felt  as  it  would  be  if  impinging  upon 
an  ordinarily  sensitive  nerve,  as  upon  the  ulnar  at  the  elbow 
for  instance. 

4.  These  nerves  do  not  possess  the  same  conductivity  as  do 
the  ordinary  motor  and  sensory  nerves. — Burckhardtf  and 
Tschirjew;}:  are  at  some  variance  with  each  other  in  regard  to 
the  actual  rate  of  transmission  of  the  nervous  current  in  these 

*0p.  cit. 
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fibres,  but  they  both  agree  in  stating  that  the  length  of  time 
intervening  between  a  blow  upon  the  quadriceps  tendon  and 
the  ensuing  jerk  of  the  foot  is  greater  than  would  be  ordinar- 
ily consumed  by  the  passage  of  a  nervous  impulse  inward 
along  a  sensory  nerve  to  the  spinal  cord,  through  the  spinal 
ganglia,  and  outward  along  a  motor  nerve  to  the  quadriceps. 
The  explanations  offered  by  these  writers  are  very  unsatisfac- 
tory and  contradictory.  Burckhardt  makes  the  singular  and 
incomprehensible  suggestion  that  the  time  employed  is  suffi- 
cient for  the  passage  of  the  nervous  impulse  through  the 
lumbar  plexus  or  the  spinal  ganglia,  or  for  the  direct  irritation 
of  the  muscle.  Tschirjew  inclines  to  the  belief  that  the  intra- 
spinal paths  of  conduction  of  these  nerves  must  be  shorter 
than  usual,  or  must  be  endowed  with  an  unwontedly  rapid 
conductivity.  If  my  foregoing  argument  have  any  value,  its 
statements  should  conduct  us  to  the  simple  and  satisfactory 
conclusion  that  these  nerves  possess  a  conductivity  of  their 
own,  diifering  greatly  from  that  of  the  ordinary  motor  and 
sensory  nerves.  In  all  my  experiments  I  have  been  impressed 
with  a  fact  that  lends  support  to  this  view.  A  blow  upon  the 
quadriceps  of  one  leg  of  a  rabbit,  be  the  tap  ever  so  light,  will 
not  only  evoke  the  tendon-reflex  of  the  corresponding  side, 
but  will  also  bring  forth  in  lesser  degree  that  of  the  opposite 
knee,  without  causing  any  other  muscular  movement. 

To  sum  up,  then,  it  appears  that  these  nerves  differ  distinctly 
from  the  voluntary  motor  and  sensory  nerve  fibres  in  being 
afiected  in  a  dift'erent  manner  by  the  same  influences,  in  being 
aftected  by  other  influences,  in  being  but  slightly  under  the 
control  of  the  will,  in  being  but  slightly  sensitive,  in  pos- 
sessing a  much  more  rapid  conductivity.  I  have  no  doubt  but 
that  tliey  are  distinct  nerves;  and  I  would  suggest  for  them 
the  name  of  tendon-nerve  fibres,  motor  and  sensory. 

It  would  seem  evident  from  the  preceding  facts  that  the 
tendon-nerve  filjres  belong  to  the  class  of  the  involuntary 
nerves.  This  opinion  is  strengthened  by  further  inquiry. 
Contrar}'  to  the  experience  of  Erb  and  Westphal,  I  have  suc- 
ceeded in  abolishing  the  tendon-reflex  in  rabbits  by  means  of 
ether,  chloroform  and  woorara.  This  I  have  done  with  ether 
and  chloroform  by  pushing  the  ansesthetization  until  there  were 
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distinct  symptoms  of  approaching  paralysis  of  the  invohmtary 
nerve  nuclei  of  the  medulla  oblongata,  as  evidenced  in  the 
most  of  my  animals  by  the  characteristic  cry,  entirely  similar 
to  the  one  which  may  be  produced  by  touching  a  certain  por- 
tion of  the  medulla  with  a  stylet,  or  by  a  marked  diminution 
and  deliberation  of  respiration,  as  well  as  by  extreme  rapidity 
of  the  heart- beat.  When  this  degree  of  narcosis  is  reached, 
and  invariably  when  heralded  by  the  peculiar  involuntary  cry, 
the  tendon-reflex  of  the  quadriceps  has  ceased.  Removing 
the  ansesthetic  and  allowing  the  animal  to  slowly  revive,  the 
tendon-reflex  has  remained  absent  for  a  period  varying  from 
a  minute  to  a  minute  and  a  half,  and  has  then  suddenly 
returned  in  increased  strength.  At  the  period  of  this  return, 
the  respiration  increases  in  frequency,  to  and  beyond  the  nor- 
mal, the  while  the  cardiac  pulsations  are  reduced  in  frequency  ; 
in  a  word,  the  return  of  function  in  the  nerves  of  the  tendon- 
reflex  comes  pari  passu  with  the  return  of  function  in  the 
pneumogastric.  Chloroform  produces  this  cycle  of  events 
more  rapidly  than  does  ether,  and  it  also  abolishes  the  tendon- 
reflex  for  a  slightly  longer  time.  When  use  is  made  of 
woorara,  the  tendon-reflex  disappears  at  the  moment  of  great 
diminution  or  cessation  of  respiration,  and  of  tumultuous 
action  of  the  heart ;  but  whether  it  reappears  or  not  I  am 
unable  to  saj^,  as  my  experiments  with  this  drug  have  been 
fatal  to  the  animals.  It  will  be  remembered  that  the  tendon- 
reflex  was  exalted  at  the  moment  of  opening  the  spinal  canal 
and  exposing  the  cord  and  its  membranes  to  the  air.  Precisely 
at  this  moment,  also,  the  respiration  increases  greatly  in  fre- 
quency and  the  cardiac  pulsations  decrease ;  that  is  to  say,  the 
functional  activity  of  the  par  vagum  is  greatly  increased.  The 
increase  of  this  peculiar  reflex  in  spasmodic  spinal  paralysis  is, 
furthermore,  though  not  attended  with  any  exaggeration  of 
reflex  action  in  the  voluntary  nerves,  frequently  synchronous 
with  an  increase  of  function  in  the  involuntary  nerves  of  the 
bladder,  giving  rise  to  the  frequent  micturition  of  this  maladv. 
These  details,  when  considered  together  with  the  imperfect 
response  to  volition,  the  slight  degree  of  sensitiveness,  cer- 
tainly seem  to  show  a  close  relationship  between  the  tendon- 
nerves  and  the  class  to  which  the  pneumogastric  belongs. 
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But,  it  may  be  reasonably  asked,  is  there  any  proof  that  an 
involuntar}^  nerve  like  the  pneuniogastric  ever  terminates  in 
a  voluntary  muscle  like  the  quadriceps?  Certain  experiments 
of  Claude  Bernard,*  the  peerless  reporter  of  nature,  are  very 
significant  in  this  regard  ;  and  it  is  difficult  to  understand  how 
they  conld  have  failed  to  attract  and  maintain  the  interest  of 
physiologists  throngh  so  many  years.  The  facial  nerve,  as  is 
well  known,  in  its  passage  through  the  aqueduct  of  Fallopius 
receives  a  branch  fi'om  the  pneumogastric.  The  great  French- 
man cut  this  branch  before  its  junction  with  the  facial.  Im- 
mediately the  ear  on  the  corresponding  side  became,  as  he 
describes  it,  "  low  and  hanging,"  while  the  ear  of  the  other 
side  remained  unafi'ected.  The  animal  was  irritated,  and  the 
hanging  ear  became  erect.  The  animal  was  left  in  repose, 
and  the  ear  drooped  as  before.  At  another  time  he  removed 
the  superior  cervical  ganglion  of  the  s^'mpathetic.f  The 
orbicular  muscle  of  the  eye  of  the  same  side  at  once  became 
contracted,  and  remained  so.  If  the  globe  of  the  eye  were 
touched,  the  orbicularis  contracted  still  more,  so  long  as  the 
irritation  was  continued ;  but  it  could  not  be  relaxed.  In 
another  dog  a  section  was  made  of  the  sympathetic  nerve 
belonging  to  the  superior  cervical  ganglion,  so  as  to  obtain  the 
same  persistent  contraction  of  the  orbicular  muscle.  A  drop 
of  ammonia  was  now  placed  on  the  conjunctiva,  the  pain  caus- 
ing the  animal  to  close  the  eye  obstinately  and  constantl}'. 
The  peripheral  lillet  of  the  cut  sympathetic  was  stimulated, 
and,  in  spite  of  the  pain,  the  eyes  were  opened  widely.  There 
would  thus  seem  to  be  no  question  that  within  the  sheath  of 
the  pneumogastric  there  run  fibres  which  terminate  in  the 
muscles  of  the  ear,  as  well  as  that  M'ithin  the  sheath  of  the 
superior  cervical  sympathetic  there  run  fibres  which  terminate 
in  the  orbic-ular  muscles  of  the  eye.  It  would  seem  to  be 
equally  clear  that  the  branch  from  the  pneumogastric  to  the 
aural  muscles  is  motor.  The  doubt  might  naturally  arise  as  to 
whether  it  did  not  cause  the  ear  to  stand  erect  by  a  vaso-motor 
action,  by  constricting  or  enlarging  the  vessels,  by  engorging 
the  ear  with  blood  or  depleting  it.    But  this  cannot  be,  because, 

*Si/steme  Nerveux,  t.  II. ,  p.  40,  Paris,  1858. 
flbid,  pp.  35,  472,  499. 
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in  the  first  place,  there  are  no  appearances  of  anjiemia  or  con- 
gestion about  such  an  ear;  in  the  second  place,  when  the 
cervical  sympathetic  is  cut,  and  the  ear  becomes  plethoric,  its 
attitude  is  unaltered  ;  and,  in  the  third  place,  when  the  cut 
sympathetic  is  irritated  so  as  to  remove  the  aural  plethora,  the 
aural  attitude  is  still  unaltered.  As  to  whether  the  fibres 
from  the  cervical  sympathetic  to  the  orbicularis  palpebrarum 
are  motor,  and  not  vaso-motor,  is  of  itself  perhaps  not  so  cer- 
tain. Nevertheless,  the  proof  first  adduced  that  a  condition 
of  extreme  anaemia  or  extreme  congestion  in  a  muscle  is  not 
alone  sufiicient  to  produce  any  marked  contraction  or  relaxa- 
tion, going  hand  in  hand  with  the  proof  that  a  purely  motor 
nerve  may  run  in  a  bundle  of  involuntary  filaments,  should 
warrant  us  in  regarding  it  as  very  probable  that  the  fibrils  to 
the  orbicularis  are  intrinsically  motor. 

These  branches  to  the  ear  and  the  eyelid,  however,  have  an 
action  that  is  in  a  measure  independent  of  the  voluntarv  mo- 
tor nerves  of  the  same  parts.  As  we  have  seen,  when  the 
auricular  branch  of  the  par  vagum  is  severed,  such  irritation 
of  the  animal  as  will  call  forth  a  voluntary  efibrt,  which  must 
pass  through  the  facial,  causes  the  ear  to  be  erected.  Section 
of  the  facial,  on  the  other  hand,  has  as  a  consequence  a  com- 
plete paralysis  of  the  orbicularis  palpebrarum,  although  the 
filament  from  the  cervical  sympathetic  to  this  muscle  is  unin- 
jured. Still  again,  this  same  section  of  the  facial,  although  it 
be  made  before  the  junction  within  the  aqueduct  of  Fallopius 
of  the  branch  from  the  pneumogastric,  leaves  the  ear  pendant 
and  flaccid.  The  involuntary  and  the  voluntary  motor  nerves  of 
the  parts  have  each  therefore,  as  it  would  seem,  an  action  that 
is  complementary  the  one  to  the  other.  Be  it  noted,  that 
although  the  facial  can  erect  the  ear  when  the  pneumogastric 
fillet  has  been  severed,  such  erection  remains  only  during  the 
continuance  of  voluntarv  efibrt.  Cut  the  facial,  galvanize  its 
peripheral  end,  and  in  spite  of  the  cervical  sympathetic  not 
having  been  touched,  the  eyelids  M-ill  be  approximated.  This 
would  appear  to  mean  that  the  voluntary  fibre  imparts  to  the 
ear  and  eyelid  an  attitude  in  which  it  is  maintained  by  the  in- 
voluntary fibre.  May  not  the  tendon-nerves,  as  they  bear  a 
striking  air  of  kinship  to  the  pneumogastric  and  the  sympa- 
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tlietic,  play  some  such  part  in  the  voluntary  muscles  of  the 
other  parts  of  the  body?  I  cannot  believe  that  it  is  irrational 
to  assume  that  there  may  be  nerves  in  every  muscle  necessary 
to  keep  that  muscle  fixed  in  a  certain  position  without  an  effort 
of  volition.  The  countless  expressions  of  the  human  face,  im- 
parted to  it  by  muscular  action,  unconsciously  the  same  through 
years,  asleep  and  awake;  the  different  conditions  of  contrac- 
tion or  relaxation  of  the  eyelids  and  nostrils  in  different  indi- 
viduals; the  constant  station  of  the  ears  in  certain  quadrupeds, 
the  peculiar  positions  of  the  different  limbs,  the  slight  flexion 
and  pronation  of  the  forearm,  the  e version  of  the  thig-h  ;  would 
all  reasonably  demand  a  set  of  nerve  fibres  that  should  act 
automatically,  without  continuous  impulse  from  the  will,  day 
and  night,  asleep  and  awake,  as  the  heart  beats,  as  the  lungs 
respire,  and  still  be  subject  to  modifications  by  the  action  of 
the  will.  Should  there  be  such  fibres,  their  distribution  to  the 
tendon  might,  as  we  could  conceive,  and  as  Sachs*  has  claimed 
to  be  so  in  fact,  answer  best  the  purpose  of  their  creation  ; 
because  when  the  tendon  is  set  in  motion  the  whole  muscle 
would  contract.  This  particular  point,  however,  I  offer  as  a 
mere  surmise. 

In  conclusion  I  desire  to  remark  that  the  discussion  during 
the  last  few  years  in  Germany  as  to  the  existence  of  inhib- 
itory nerves  has  brought  to  the  light  a  few  phenomena  that 
may  possibly  have  a  bearing  upon  the  views  advanced  in  this 
paper.  Nothnagel*  made  a  section  of  a  dog's  spinal  cord 
in  the  dorsal  region.  In  the  course  of  time  there  ensued 
strongly  tremulous  reflex  movements  in  the  hinder  extremi- 
ties whenever  the  animal  was  suspended  in  the  air  by  the  fore 
paws.  The  sciatic  nerve  was  then  exposed.  Gentle  pressure 
uj^on  it  instantly  suspended  the  reflex  movements;  strong  pres- 
sure upon  it  greatly  increased  them.  Tschirjew,  it  will  be 
recalled,  laid  bare  the  crural  nerve  in  a  rabbit,  passed  a  string 
carefully  around  it,  raised  ft  gently,  and  thereby  at  once  abol- 
ished the  tendon-reflex  in  the  quadriceps,  without  apparently 
affecting  the  motility  or  sensibility  of  the  knee.     Exactly  of 


*0p.  cit. 
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what  import  this  coincidence  may  be,  whether  Xothnagel  by 
his  gentle  pressure  suspended  the  functional  activity  of  the 
same  set  of  fibres  that  Tschirjew  stilled  by  his  light  lifting,  I 
am  not  prepared  to  say.  I  would  merely  have  the  fact  borne 
in  mind.  Yet,  when  I  recall  the  quick  suspension  of  the  ten- 
don-reflex by  minute  causes,  I  am  disposed  to  believe  that  the 
fibres  in  the  two  cases  were  identical ;  and  herein  may  be  a 
possible  clue  to  the  comprehension  of  those  finely  tremulous, 
rhythmical  movements  which  we  daily  witness  in  paralysis  agi- 
tans  and  disseminated  sclerosis,  and  which  serve  to  distinguish 
them  so  strongly  from  tlie  quickly  jerky  movements  of  wider 
range  in  chorea.  It  is  among  the  possibilities,  too,  that  the 
symptoms  of  locomotor  ataxia  and  spasmodic  spinal  paralysis 
may  be  better  elucidated  than  they  are  at  present  by  a  further 
study  of  these  nerves. 


Aet.  VI.— case  of  infantile  encephalitis, 

FOLLOWED    BY  ATHETOTIC  SYMPTOMS. 


By  Edw^aed  C.  Spitzka,  M.  D.,  New  Yoek. 


^  I  HOWARDS  the  latter  end  of  February  last  a  young  man 
-'-  presented  himself  to  me  for  treatment,  at  the  North- 
Eastern  Dispensary,  who  exhibited  a  group  of  symptoms 
which,  in  their  aggregate,  I  am  disposed  to  class  under  Ham- 
mond's "Athetosis."  It  was  first  noticed,  on  examination, 
that  there  was  considerable  bodily  asymmetry,  the  entire  right 
side  of  the  cranium  and  face,  as  well  as  the  right  arm  and 
right  leg,  being  noticeably  smaller  than  the  corresponding 
parts  upon  the  opposite  side.  This  asymmetry  was  most 
marked  in  the  face  and  cranium  ;  less  so  in  the  arms,  and 
least  of  all  in  the  legs ;  the  muscles  of  the  atrophic  side  were 
contracted  and  firm,  and  the  right  side  of  the  face  was  drawn, 
its  features  being  sharp,  contrasting  in  this  respect  with  the 
plump  left  side.     The  next  peculiarity  noticed   was  a  con- 
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strained  position  of  the  right  h'mljs:  the  arm  was  extended 
in  a  horizontal  line  behind  the  patient,  and  at  the  same  time 
twisted  outwards,  wliile  the  leg  was  tlirown  forward,  the  foot 
inverted  and  adducted ;  tlie  knee  was  flexed  and  somewhat  in 
the  position  of  a  genu  valgum  ;  froni  the  patient's  expression 
of  countenance  —  and  this  was  conlirmed  by  his  subsequent 
admission  as  correct — I  was  led  to  believe  that  he  did  not 
exert  his  will  to  maintain  the  limbs  in  their  abnormal  po- 
sition. 

On  now  seizing  his  arm,  "  untwisting  "  it,  bringing  it  out 
horizontally,  and  letting  it  go,  the  member  was  agitated  by 
violent  spasms,  which  involved  the  muscles  of  the  lingers, 
hand  and  forearm  individually.  These  movements,  after 
several  pendulum-like  oscillations,  which  gradually  increased 
in  intensity,  culminated  in  the  arm  being  violently  struck 
against  the  hip,  where,  after  several  tentative  efforts,  it  re- 
mained fixed.  If  the  arm  was  drawn  away  from  its  support, 
it  again  became  agitated,  and,  if  it  happened  to  strike  behind 
the  hip,  it  was  violently  drawn  back  in  its  original  constrained 
position.  During  all  this  time  the  patient  felt  worried,  and 
stated  that  he  did  not  feel  fully  at  ease  unless  his  arm  was 
thrown  out  behind  him,  in  the  manner  above  indicated. 

In  walking  he  habitually  carries  it  in  this  position,  attract- 
ing the  notice  of  all  passers-by  ;  while  he  can  walk  many  miles 
without  fatigue,  he  has  to  halt  every  ten  or  twenty  steps  to 
"  recover  his  feet ;  "  that  is,  with  each  successive  step  there  is 
a  more  pronounced  inclination  for  his  toes  to  become  flexed 
under  the  foot,  and  this  tendency  extending  finally  to  the 
foot,  as  a  whole,  forces  him  to  halt  until  the  flexing  tendency 
subsides,  which  it  does  in  from  twenty  to  sixty  seconds. 

Thus  far  I  have  described  only  the  coarser  disturbances  of 
motility  and  position  ;  these  were  combined  with  other  more 
delicate  anomalies.  Unless  the  arm  was  fixed  in  one  of  the 
two  positions  in  wliich  I  stated  it  to  be  comparatively  qui- 
escent, the  individual  fingers,  independently  of  each  other, 
executed  movements  which  I  can  compare  to  nothing  so  well 
as  those  described  by  Dr.  \Vm.  A.  Hammond  and  others 
under  the  name  of  athetosis.  In  the  course  of  these  move- 
ments  the   hand   frequently  assumed    positions  exactly  like 
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those  represented  in  the  wood-cuts  in  the  former  author's 
work. 

An  additional  peculiarity  noticed  was,  tliat  while  usually 
the  hand  was  flexed  in  the  wrist  and  the  fingers  extended  as 
a  whole,  as  soon  as  the  latter  were  forcibly  flexed,  the  hand 
became  violenth'  extended,  and  as  soon  as  it  had  reached  the 
limit  of  extension,  the  forearm  underwent  an  equally  invol- 
untary supination  and  flexion.  If  now,  on  the  other  hand,  I 
flexed  the  extended  hand,  the  fingers  once  more  became  ex- 
tended and  separated  ;  or,  if  I  extended  instead  the  fingers, 
the  hand  became  flexed.  The  transition  was  accompanied  by 
athetotic  movements. 

AVhen  the  patient's  foot  was  liberated  from  the  restraining 
influence  of  the  shoe  and  stocking,  his  toes  were  seen  to 
undergo  athetoid  movements  also,  but  with  much  more  regu- 
larity of  rhythm  and  constancy  than  the  fingers.  There  was 
also  a  similar  relation  between  the  relative  position  of  the 
toes  and  of  the  foot,  as  a  whole,  as  that  just  described  in  the 
case  of  the  hand. 

All  the  detailed  symptoms  formed  a  constant  part  of  the 
patient's  condition,  and  could  be  evoked  at  all  times ;  besides 
this  there  were  paroxysmal  symptoms  of  two  kinds.  The 
first  kind  consisted  of  spontaneous  exacerbations  of  the  clonic 
spasms,  known  as  athetotic ;  these  involved  the  muscles  of 
the  face,  fingers,  toes,  hand,  foot,  arm  and  leg  of  the  right 
side,  and  ceased  after  having  lasted  an  hour  or  even  a  whole 
afternoon.  Mental  excitement  or  motor  over-exertion  seemed 
to  bring  them  on  ;  he  had  never  had  them  at  night,  to  his 
knowledge,  unless  frightened  out  of  his  sleep. 

The  second  kind  consisted  of  attacks  of  vertigo,  during 
which  the  patient  claims  to  be  conscious  of  what  is  going  on 
around  him.  He  states  that  he  has  these  attacks  only  in  the 
summer  season  and  when  exposed  to  the  sun.  Subsequent 
developments  showed  that  he  has  them  in  winter  and  inde- 
pendently of  caloric  influences  as  well,  lie  also  occasionally 
has  photopsia  of  a  remarkable  character. 

The  lobules  of  both  of  his  ears  are  couffenitallv  defective: 
none  of  his  brothers  or  sisters  have  this  deformity.  There  is 
stricture  of  the  ductus  ad  nasum  on  the  afiected  side,  probably 
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related  to  tlie  asymmetrv  of  the  skull.     He  complains  of  par- 
oxysmal pains  in  the  left  mammary  region. 

His  mental  condition  is  fair,  considering  the  circumstances 
of  a  necessarily  defective  education,  and  although  his  memory 
is  not  very  accurate,  he  seems  to  possess  a  considerable  share 
of  good  sense,  abstaining  from  alcoholic  liquors  because  he 
has  seen  its  bad  influence  upon  members  of  his  family.  He 
has  taught  himself  to  write  with  his  left  hand,  though  clumsily. 

As  Doctor  J.  G.  Kiernan,  of  this  city,  had  been  kind  enough 
to  refer  this  interesting  case  to  me,  and  as  the  patient  himself 
was  unable  to  give  me  all  the  history  I  desired,  I  asked  my 
correspondent  to  inquire  as  to  the  family  and  personal  history 
of  the  patient,  members  of  whose  family  were  under  the  Doc- 
tor's charge.     I  received  the  following  reply: 

*  *  *  *  "  The  hereditary  history  is  unfavorable 
on  both  sides,  especially  on  the  maternal  side.  The  mater- 
nal great-grandfather,  great-granduncle,  grandfather  and  two 
uncles  died  in  apoplectic  attacks ;  on  the  paternal  side  the 
relatives  have  been  long-lived,  but  the  father  himself  was  very 
intemperate  for  many  years  before,  and  at  the  time  of  the  pa- 
tient's birth.  The  patient  is  one  of  twelve  children,  three  of 
whom  were  still-born,  one  died  a  day  after  birth,  and  five  are 
still  living.  Of  the  latter,  a  sister  is  subject  to  vertigo,  accom- 
panied by  a  hissing  sound  in  the  right  ear.  Although  T  have 
not  examined  her  myself,  1  should  judge  from  the  fact  that 
these  attacks  have  a  connection  with  the  menstrual  periods, 
and  that  it  has  been  found  necessary  to  remove  her  from 
school  on  their  account,  that  she  is  epileptic. 

"  The  patient  I  sent  you,  M.  H.,  is  twenty-two  years  old, 
Scotch  descent,  and  is  stated  to  have  been  perfectly  healthy 
and  intelligent  up  to  his  fifth  year,  when  he  passed  through  an 
attack  of  scarlatina.  While  convalescing  he  was  one  day 
standing  in  conversation  with  his  sister,  when  he  suddenly 
fell  down  unconscious,  after  uttering  a  loud  scream.  His  con- 
sciousness returned  after  about  one  hour,  and  projectile  vom- 
iting now  came  on,  which  lasted  until  noon  of  the  following 
day,  I  say  projectile,  because  it  was  graphically  described  by 
the  mother  and  older  sister  in  such  a  way  as  to  leave  no  doubts 
in  my  mind. 
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"  When  the  vomiting  ceased,  it  was  discovered  that  the  pa- 
tient was  paralyzed  on  one  side  of  his  body  (the  right)  and 
unable  to  walk.  After  several  months  he  o-raduallv  began  to 
regain  power  on  the  paralyzed  side,  and  except  for  the  pecu- 
liar (athetotic)  movements  which  subsequently  developed,  he 
seems  to  have  regained  motion  nearly  entirely. 

"  I  cannot  find  out  how  long  ago  tiie  movements  you  speak  of 
first  commenced;  it  seems  that  for  many  years  he  was  entirely 
free  from  them ;  that  they  developed  slowly  and  gradually, 
and  that  they  attained  their  present  degree  of  development 
about  three  years  ago.  The  attacks  of  vertigo  I  have  myself 
witnessed  this  winter,  and  the  patient  presents  a  stupid  ap- 
pearance after  the  attack  is  over,  so  that  I  consider  an  epileptic 
nature  not  out  of  the  range  of  possibilities.  While  his  gen- 
eral mental  condition  is  good,  his  relatives  state  that  he  is  fond 
of  relating  imaginary  occurrences.  His  memory  is  defective  ; 
he  is  a  poor  aritlunetician,  and  has  the  tastes  and  disposition 
of  a  boy  of  fourteen.  I  do  not  believe  that  there  is  the 
slightest  ground  for  suspecting  any  specific  disease  in  the  fara- 

From  this  I  have  seen  reason  to  designate  the  case  as  one  of 
infantile  encephalitis  (Griesinger),  followed  by  conti-actures 
and  athetosis.  When  exhibiting  the  patient  before  the  JS'^eu- 
rological  Society  1  asked  Dr.  E.  C.  Seguin,  the  only  one  pres- 
ent at  the  meeting  who  had  seen  Hammond's  original  case,* 
how  far  M.  H.  resembled  the  latter.  He  stated  that  in  several 
respects  the  movements  seemed  to  be  difiierent,  and  further, 
that  he  had  several  times  himself  observed  symptoms  follow- 
ing hemiplegia  in  children  which,  because  they  were  similar 
to,  but  not  identical  with  those  manifested  in  Dr.  Hammond's 
patients,  he  designated  as  athetoid.  Since  the  term  athetosis 
is  only  employed  to  designate  a  complex  of  symptoms,  and 
since,  moreover,  the  total  number  of  cases  presenting  it  is  a 
small  one,  1  shonld  be  loth  to  choose  between  two  terms  here, 
especially  as  a  perusal  of  various  cases  scattered  in  the  litera- 
ture of  the  subject  shows  that  there  are  many  variations  from 
the  typical  picture  as  presented  by  the  first  cases  described. 

*Sho'wn  at  ihe  first  session  oC  the  American  Neurological  Association, 
and  not  seen  by  the  writer. 
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In  addition  to  the  slow  clonic  spasms,  my  patient  exhibited 
the  detailed  interesting  anomaly  in  the  position  of  his  limbs. 
Although  not  exactly  like  the  peculiar  constrained  posture  of 
epileptic  imbeciles  described  by  Mej^iert,  and  of  a  case  of  multi- 
ple syphiloma  of  the  brain  referred  to  by  myself  in  this  journal, 
yet  it  seems  to  be  analogous  as  far  as  it  goes,  and  I  should 
attribute  it  to  a  similar  lesion,  namely,  a  sclerotic  cicatrix  or 
cicatrices  in  and  about  the  thalamus  and  crus,  regions  whose 
injury  in  animals  will  produce  corresponding  anomalies  of 
limb  position.  It  is  known  that  the  athetotic  sympto;ns  them- 
selves are  more  frequently  found  associated  with  lesion  of  the 
thalamus  than  of  any  other  part  of  the  encephalon  (Gowers, 
Charcot,  and  others),  and  we  may  well  suppose  that  in  the 
present  instance  one  extensive  lesion,  the  residue  of  the  post- 
scarlatinal encephalitis  involving  this  region,  is  the  cause  both 
of  the  contractures  and  of  the  athetosis. 

The  patient's  heart  is  very  irritable,  but  neither  colleagues 
who  examined  that  organ  nor  myself  could  detect  any  unnat- 
ural sound. 

Although  he  has  been  under  my  care  for  only  a  month,  yet 
I  think  there  is  some  improvement  in  his  condition,  especially 
in  the  coarser  movements,  which  are  less  excursive  and  spas- 
modic than  they  have  been.  The  athetoid  movements  them- 
selves seem  more  intractable.  My  treatment  consists  in  advis- 
ing the  patient  to  exercise  the  arm  first  with  weight,  and  then 
to  exercise  his  will-power  gradatim  on  the  affected  muscles. 
In  this  latter  respect  he  has  made  some  progress.  Ergot  and 
conium  are  given  on  other  indications  to  the  same  patient. 

Nothing  can  be  clearer  than  the  difference  between  the 
clonic  spasms  exhibited  by  this  patient  and  the  post-hemiplegic 
chorea,  with  which  some  are  attempting  to  confound  athetosis. 
While  convinced  with  Dr.  E.  C.  Seguin  that  my  case  is  not 
identical  with  those  described  by  the  discoverer  of  athetosis,  I 
have  ranged  it  under  this  head  because  otherwise  it  would  be 
necessary  to  erect  an  entirely  new  symptom  group  for  the 
reception  of  this  single  case. 

I  have  seen  two  other  and  more  typical  cases  of  athetosis  in 
patients  suffering  from  paralytic  insanity.  It  was  discovered 
in  them  about  three  years  ago  by  Dr.  J.  G.  Kiernan,  then  of 
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the  City  Asylum,  and  although  the  discovery  was  published 
without  specified  acknowledgment,  and,  in  general  language, 
by  an  asylum  physician  who  made  use  of  Dr.  Kiernan's  notes 
in  the  compilation  of  his  paper,  I  think  that  the  priority  of 
discovery  of  this  hitherto  unknown  complication  of  paresis 
belongs  to  Dr.  Kiernan,  who  will  shortly  publish  the  details 
of  his  two  cases  in  full. 


Art.  VII.— EESEAECHES  ON  THE  SPmAL  CORD. 


By  Isaac  Ott,  M.  D. 


^  I  ^HE  spinal  cord,  besides  being  a  conductor  to  and  fro  of 
-^  nervous  impulses,  is  also  the  seat  of  several  nerve  cen- 
tres, administering  to  the  functions  mainly  automatic.  I  shall 
consider  in  this  paper  only  the  practical  bearing  of  certain 
points  connected  with  the  physiology  of  the  spinal  cord.  These 
points  have  been  worked  out  in  the  laboratory  at  Johns  Hop- 
kins University,  and  will  be  published  in  detail  elsewhere. 

SECRETORY    FUNCTIONS. 

That  the  spinal  cord  and  medulla  oblongata  preside  over  the 
secretion  of  sweat  has  been  shown  by  the  researches  of  Luch- 
singer.  These  centres  send  out  fibres  in  the  cat  through  the  an- 
terior root  of  the  fourth  dorsal  nerve,  into  the  stellate  ganglion, 
and  then  into  the  ulnar  and  median  nerves  to  the  skin  of  the 
anterior  extremities.  The  sweat  fibres  for  the  posterior  extrem- 
ities run  through  the  anterior  root  of  the  three  last  dorsal 
nerves  into  the  abdominal  sympathetic,  and  then  into  the  sci- 
atic. The  anterior  roots  of  the  last  lumbar  and  first  sacral 
also  send  fibres  into  the  sciatics.  On  the  sweat  glands  are 
seated  ganglia  inhibiting  the  activity  of  the  sweat  secretion, 
and  these  ganglia  are  called  into  exaggerated  activity  by  irrita- 
tion of  the  fibres  contained  in  the  abdominal  sympathetic. 
These  inhibitory  ganglia  may  serve  to  explain  the  phenome- 
non of  a  "hot  non-sweating  skin."  Heat,  ordinarily,  is  one 
of  the  greatest  excitants  of  the  sweat  secretion,  and  ought  to 
start  the  secretion  in  feverish  states,  unless  there  is  some  force 


314  Ott — Researches  on  the  Spinal  Cord. 

inhibiting  it.  The  most  important  question  is,  where  is  the 
seat  of  the  sweat  centres  and  the  course  of  the  sweat  fibres  in 
man  ?  To  decide  this,  pathology  must  be  the  field  in  which  to 
find  facts  to  elucidate  these  points. 

SEAT    OF    SWEAT    CENTRES. 

Traube  relates  the  following  case,  which  has  an  important 
bearing  on  this  point.  Case  I,  R.,  aet.  51.  Previously  not 
sick,  with  the  exception  of  an  intermittent ;  a  large,  well-built 
fi-ame,  hearing  good,  no  otorrhoea,  no  headache,  both  arms 
completely  paralyzed  and  extended  on  the  trunk,  but  could  be 
passively  bent  at  the  elbows;  the  fingers,  with  the  exception 
of  the  thumb,  were  bent  into  the  hollow  of  the  hand ;  there 
was  complete  antesthesia,  except  about  the  shoulders;  the 
lower  extremities  were  like  the  arms,  voluntarily  immovable, 
bent  at  the  knees,  the  tendons  being  on  the  stretch ;  reflex 
movements  were  able  to  be  excited ;  the  skin  of  both  lower 
extremities  without  sensibility ;  skin  of  abdomen  insensible ; 
incomplete  sensibility  in  the  lower  part  of  the  thorax;  sensi- 
bility of  upper  part  of  breast,  throat  and  face  undisturbed ;  no 
alteration  in  the  sense  of  taste  ;  no  palsy  of  the  face ;  urine 
passed  involuntarily,  and  constipation  existing. 

In  the  last  eight  days  before  death  he  sufi'ered  from  a  great 
increase  of  sweat  over  the  whole  body.  On  autopsy  the  brain 
and  medulla  oblongata  were  intact,  but  about  iialf  an  inch  be- 
low the  medulla  the  spinal  cord  was  very  soft,  and  three  and 
a  half  inches  below  the  pons  the  consistence  was  extremely 
small,  the  nerve  substance  being  completely  broken  up.  This 
part  was  strongly  compressed  by  a  tumor  the  size  of  a  pigeon's 
egg,  and  attached  to  the  anterior  wall  of  the  spinal  dura  mater 
by  the  anterior  surface,  whilst  the  posterior  convex  surface 
projected  into  the  cavity  of  the  spinal  canal  and  against  the 
anterior  columns,  without  being  connected  with  them.  In  the 
vicinity  of  the  seventh  cervical  vertebra  there  was  a  very  con- 
siderable soitening,  which  was  of  greatest  intensity  upwards 
lor  about  two  inches.  On  a  transverse  section  of  the  upper 
part  of  the  cervical  portion  ot  the  spinal  cord,  the  surlace  was 
somewhat  pale.  In  the  solter  parts  the  substance  issued  forth 
in  a  proluse  manner,  most  so  in  the  vicinity  of  the  fourth  cerr 
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vical  vertebra,  but  even  here  the  pale  red  grey  substance 
could  be  well  distinguished  from  the  jelly-white  substance. 
The  remainder  of  the  cord  was  normal. 

This  case  proves  that  in  man  a  nutritive  lesion  in  the  cervi- 
cal part  of  the  cord  can  call  the  sweat  centres  below  it  into 
exaggerated  activity.  In  a  case  of  progressive  muscular 
atrophy  under  my  care,  where  the  disease  had  extended  to 
the  medulla  oblongata  and  was  accompanied  with  profuse 
salivation,  I  noticed  on  the  face  an  augmented  amount  of 
sweat,  which  indicated  that  the  sweat  centres  extended  up 
into  the  medulla  oblongata.  Further,  there  are  several  cases 
on  record  where  a  myelitis  has  abolished  sweating  below  its 
seat.  Thus,  Mr.  C,  who  had  a  localized  myelitis  in  the  dorsal 
region,  with  complete  loss  of  sensation  and  voluntary  motion, 
no  sweating  was  observed  in  the  lower  extremities  till  volun- 
tary motion  and  sensation  returned.  As  to  the  path  of  the 
sweat  fibres  in  man,  pathological  changes  afford  brilliant  evi- 
dence.    Thus,  Dr.  Pepper  reports  the  following  cases : 

Case  II.  A  patient  was  under  observation  for  eighteen 
months,  suffering  with  an  abdominal  tumor  of  either  an  an- 
eurismal  or  cancerous  nature.  One  of  the  symptoms  most 
constantly  complained  of  was  profuse  sweating,  so  that  al- 
though he  was  a  cleanly  person  an  unpleasant  exhalation 
could  not  be  prevented.  It  is  a  remarkable  fact  that,  by  the 
patient  altering  his  position,  so  as  to  alter  the  pressure,  the 
sweating  could  be  confined  to  one  side. 

Case  111.  Dr.  A.  H.  Smith,  patient,  reported  by  Dr.  Pepper. 
The  person  had  an  encephaloid  cancer  of  the  abdominal  l^nn 
phatic  glands,  at  a  point  behind  the  pancreas  and  correspond- 
ing to  the  seat  of  the  solar  plexus  of  the  sympathetic.  The 
diseased  glands  formed  a  large  flattened  mass,  closely  adherent 
to  the  vertebral  column  posteriorly,  and  to  the  pancreas  an- 
teriorly, although  it  was  impossible,  owing  to  the  circum- 
stances of  the  autopsy,  to  make  a  careful  dissection  of  the 
nervous  ganglia  involved  in  or  pressed  upon  by  the  cancerous 
mass.     Here  profuse  sweating  existed. 

These  cases  give  ample  proof  that  in  man  the  sweat  fibres 
run  in  the  abdominal  sympathetic,  and  that,  refiexly,  they  can 
call  out  perspiration  in  other  parts  of  the  body. 


316  Oti— Researches  on  the  Spinal  Cord. 

When  we  examine  the  course  of  the  sweat  fibres  in  the 
thorax,  we  find  that  some  run  in  the  sympathetic.  Thus, 
Case  lY.,*  a  cachectic  individual,  had  either  an  aneurismal  or 
malignant  tumor  at  the  base  of  the  neck,  which  had  grown  up 
from  within  the  thorax.  The  tumor  was  on  the  right  side, 
and  accompanied  with  profuse  unilateral  sweating  on  the  right 
side  of  head,  terminating  abruptly  at  the  median  line.  The 
right  pupil  was  also  contracted,  and  no  thermometric  obser- 
vations were  made.  Here  the  pressure  on  the  sympathetic 
has  paralyzed  it,  and  the  pupil  contracts  just  as  when  the 
nerve  is  divided.  This  case  beautifully  demonstrates  the 
fact  of  sweat  fibres  running  in  the  thoracic  and  cervical 
sympathetic. 

If  we  now  look  up  the  cases  of  sweating  in  the  arm,  it  will 
be  found  that  sweat  fibres  undoubtedly  run  in  the  nerves  of 
that  extremity.  Thus,  Case  Y.f  A  man  set.  38,  had  for  five 
years  a  body  the  size  of  a  pea,  very  painful,  seated  in  the  sub- 
stance of  the  deltoid  muscle,  which  was  excised.  After  a  year 
the  pain  returned  in  the  same  place,  and  in  the  succeeding 
three  years  the  pains  were  unsupportable.  These  pains  were 
continuous,  but  had  irregular  exacerbations  lasting  from  five 
to  ten  minutes,  when  the  pains  sometimes  ran  toward  the  fore- 
arm to  the  fingers,  and  at  other  times  in  the  vicinity  of  the 
supra-spinous  fossa.  The  left  arm  is  able  to  be  used  for  strong 
effort,  but  is  much  weaker  than  the  right.  About  two  inches 
below  the  head  of  the  humerus  there  is  found  a  scar  1^  lines 
in  extent,  at  whose  lower  end  is  a  knot,  extremely  sensitive, 
and  the  size  of  a  bean.  By  touching  it  a  benumbing  feeling 
is  felt  in  the  hollow  of  the  hand  where,  as  well  as  in  the  ax- 
illa, a  large  number  of  drops  of  sweat  are  to  be  seen,  whilst 
the  same  neighborhood  on  the  right  side  of  the  body  is  dry. 
Schuh  considered  it  to  be  a  tumor  of  connective  tissue  on  the 
circumflex  nerve.  He  excised  the  swelling  with  a  small  seg- 
ment of  the  thickened  nerve.  The  patient  recovered  but  the 
sweating  persisted. 

In  another  case  (YI.),:}:  J.  M.,  set.  26.     In  May,  1866,  the 

*  Bartholow. 
f  Nitzelnadel. 
:}:Nitzelnadel. 


Ott — Researches  on  the  Spinal  Cord.  317 

patient  noticed  a  small  tumor  on  the  left  humerus  in  the 
neighborhood  of  the  ulnar  side  of  elbow-joint,  which  was 
naovable  under  the  skin,  and  opened,  since  which  time  the 
skin  was  always  moist  and  covered  with  a  scab.  Here  the 
sweating  was  chiefly  in  the  volar  side  of  the  forearm  and  the 
volar  side  of  fourth  and  fifth  fingers,  and  ulnar  side  of  the 
third  finger,  whilst  the  remaining  part  of  the  arm  was  dry. 
Here  the  tumor  involved  the  ulnar  nerve  and  kept  up  a  con- 
tinuous irritation  'of  the  sweat  fibres  contained  in  it.  These 
two  cases  leave  no  doubt  that  in  the  ulnar  and  circumflex 
nerves  are  found  sweat  fibres. 

As  to  inhibiting  fibres,  Schuh  has  noticed  in  two  cases  that 
after  section  of  the  frontal  nerve  of  one  side  sweating  was 
continuous  in  the  parts  supplied  by  the  nerve. 

KEFLEX    SWEATING. 

I  now  shall  give  cases  where  sweating  is  a  reflex  act. 

Case  YII. — Dr.  Pokrofisky  reports  :  A  patient,  male,  pre- 
sented the  following  appearances  whenever  he  began  to  eat : 
The  right  side  of  the  face,  the  greater  part  of  the  forehead,  a 
part  of  the  region  about  the  shoulder,  and  the  entire  neighbor- 
hood of  the  temple,  the  ear,  a  little  strip  behind  the  ear,  and 
the  upper  part  of  the  neck  on  the  right  side  became  decidedly 
red  and  covered  with  a  profuse  perspiration.  This  collected 
gradually  in  large  drops  and,  if  not  wiped  away,  would  run 
down  over  the  body.  The  right  half  of  the  breast,  the  right 
arm  and  leg  were,  during  eating,  somewhat  warmer  and  more 
moist  than  the  same  parts  on  the  left  side.  During  the  pers- 
piration the  right  temporal  artery  became  prominent  and  pul- 
sated markedly.  Pulsation  was  also  noticeable  on  the  inner 
side  of  the  cheek,  the  pupils  contracted  equally,  there  was 
slight  asymmetry  of  the  face  and  tongue,  the  right  eyelid 
could  not  be  raised  quite  as  high  as  the  left.  During  eating 
the  temperature  rose  0.2  to  0.4  C.  in  the  right  arm-pit,  and  other 
variations  showed  themselves  later.  Irritation  of  the  sympa- 
thetic by  the  induced  current  during  the  patient's  quiescence 
produced  no  efiect  similar  to  that  brought  on  by  eating,  but  if 
the  patient  began  to  eat  while  the  stream  M^as  passing,  the 
usual  symptoms  were  observed.     Faradization  of  the  cervical 
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sympathetic  during  eating  caused  rapid  diminution  of  the  red 
ness,  and  cooling  ot"  the  right  side.  Various  investigations 
were  made,  and  showed  the  nervous  system  to  be  apparently 
normal.  Electro-sensibility  of  the  right  cheek  was  dimin- 
ished. The  imperfect  hearing  was  worse  on  the  right  side. 
There  was  enlargement  of  the  liver  and  spleen,  and  the  sweat- 
ing dated  back  to  a  fever  which  was  accompanied  by  parotitis 
of  the  right  side. 

Case  VIII. — Mrs.  H's  child,  when  nursing  at  the  breast, 
sweats  at  the  knees — verified  by  tlie  mother,  an  intelligent 
lady. 

There  are  several  cases  on  record  where  sweating  ensues  on 
one  side  of  the  face  during  eating.  There  seems  to  be  in  sev- 
eral of  them  a  connection  between  four  states :  pre-existent 
parotitis,  eating,  sweating,  and  dilatation  of  the  blood-vessels 
on  one  side  of  the  face.  What  connection  the  parotitis  may 
have  I  am  unable  to  say,  unless  it  has  made  the  facial  nerve 
more  excitable,  for  this  nerve  when  irritated  calls  out  sweating 
in  the  face.  Tlie  reflex  circle  here  is  the  nerve  of  taste  carry- 
ing sensory  impressions  to  the  medulla,  which  calls  into  exag- 
gerated activity  the  sweat  centres  and  the  vaso-motor  centres. 
In  cats  with  cerebrum  destroyed,  electric  irritation  of  the 
tongue  brought  out  sweat  in  the  anterior  extremity. 

ACTION    OF    MEDICINES    ON    SWEAT    GLANDS. 

Mr.  G.  B.  Wood  Field*  and  I  have  proved  that  muscarin 
calls  the  sweat  secretion  into  activity  by  a  peripheral  action  on 
the  nervo-glandular  apparatus.  Since  I  have  ascertained  that 
when  the  sciatic  has  been  divided  for  a  week,  and  has  com- 
pletely lost  all  power  upon  electric  irritation  to  call  out  sweat, 
the  administration  '  of  muscarin  will  set  the  sweat  glands 
into  activity.  Jaborandi  under  similar  conditions  has  no 
power  like  this,  although  acting  peripherally  wlien  the  nerve 
is  freshly  divided.  The  inference  is  that  muscarin  and  jabo- 
randi act  on  different  parts  of  the  nervo-glandular  apparatus. 
Atropin  also  retards  the  action  of  muscarin  on  the  sweat 
glands. 

*  Journal  of  Physiology,  1878. 
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RHYTHMIC    FUNCTIONS. 

When  the  spinal  cord  in  the  cat  is  divided  completely  at 
any  height,  the  sphincter  ani  takes  on  a  rhythmic  movement 
similar  to  the  diastole  and  systole  of  the  heart.  I  have  dis- 
covered that  the  sphincter  vaginae  in  the  same  animal  and  in 
the  dog  takes  on  a  similar  rhythmic  movement  when  sections 
are  made  through  the  base  of  the  brain  from  before  backward  ; 
it  is  found  that  a  section  just  behind  the  optic  thalami  is  fol- 
lowed by  a  rhythmic  movement  of  the  sphincters.  If,  now,  an 
irritation  is  made  by  the  forceps  of  either  the  rectal  or  vaginal 
mucous  membrane,  one  or  both  of  the  posterior  extremities 
Avill  set  up  a  series  of  rhythmic  movements,  provided  the  spinal 
cord  has  been  divided  in  the  dorsal  region.  If,  now,  the  spinal 
cord  can  set  up  rhythmic  movements  of  the  muscles,  I  can- 
not see  why  the  rhythmic  movements  seen  in  man,  of  one  of 
the  extremities,  are  not  due  to  either  a  central  or  reflex  cause, 
acting  on  tiie  central  nervous  system.  Thus,  the  following 
case,  reported  by  Dr.  S.  W.  Mitchell,  seems  to  me  one  where 
the  nervous  system  has  set  up  a  rhythmic  movement :  ''  E.  C, 
set.  33;  watch-case-maker;  married,  and  has  healthy  children; 
no  syphilis;  his  family  history  is  bad — a  sister,  two  aunts 
and  his  mother  have  had  palsies  in  middle  life ;  an  uncle  had 
epilepsy,  and  a  cousin  dementia.  He  was  always  nervous  and 
excitable ;  used  no  spirits,  smoked  moderately,  and  was  always 
well  until  the  summer  of  1865,  when  he  was  two  days  uncon- 
scious from  sun-stroke,  and  has  ever  since  been  made  weak  by 
the  heat  of  summer.  About  two  years  ago,  in  the  summer 
of  18T4,  he  observed  that,  while  walking,  the  legs  felt  weak, 
and  he  was  obliged  to  stop,  as  if  to  regain  power,  after  which 
the  right  leg  would  drag  for  a  time ;  at  the  same  time  he  be- 
gan to  have  pain  in  the  back  of  the  neck  and  lumbar  spine. 
These  pains  continue.  In  Jan.,  1875,  he  noticed  a  slight  but 
increasing  tremor  in  the  left  arm,  and  in  two  to  three  months 
the  strange  condition,  which  I  shall  try  to  describe.  *  *  * 
*  *  *  In  sleep  there  was  no  movement ;  when  he  awak- 
ened he  was  conscious  of  the  left  hand  being  rigidly  closed. 
In  a  few  moments  it  began  to  twitch,  the  lingers  moving  as 
do  those  of  a  violin  player.  The  slightest  movement  of  any 
other  limb,  speaking  or  eating,  even  if  he  be  fed,  causes  the 
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left  arm  to  execute  a  constant  motion  of  striking;  the  bed  or 
his  side,  the  limb  being  the  while  extended.  When  he  arose 
and  walked  this  action  became  more  violent,  and  so  much  re- 
sembled the  steady,  rapid  movements  of  a  pendulum  that  I 
spoke  of  it  at  once  to  my  assistants  as  a  case  of  what  might 
be  called,  descriptively,  pendulum  spasm.  In  fact,  its  rhyth- 
mic regularity  was  astonishing.  Dr.  Sinkler  timed  it  on  one 
occasion  as  157;  and  on  several  others  I  found  it  always 
exactly  160.  It  was  as  accurate  as  the  heart  in  its  motions, 
but  certain  things  always  increased  either  the  power  or  the 
number  of  the  motions.  *  *  *  -5^  *  He  has  the  power 
to  stop  the  spasms  by  certain  manoeuvres.  If  he  seizes  the 
left  hand  with  the  right,  and  flexing  the  left  arm,  holds  it, 
there  is  a  kind  of  general  spasm  ;  the  left  hand,  for  a  moment, 
seems  to  struggle  with  increasing  violence ;  he  totters,  the 
face  is  convulsed ;  there  is  horrible  pain  in  the  back  of  the 
head.  Then  he  gently  releases  the  left  arm,  which,  save  for 
a  slight  tremor  or  twitching  of  the  unquiet  fingers,  remains 
at  rest,  and  maj-  not  move  in  violent  spasm  for  an  hour  or 
more,  and  is  sometimes  nearly  still  for  twelve  hours."  It  has 
been  found  that  the  rhythmical  movements  of  the  sphincters 
can  be  arrested  by  an  irritation  applied  to  the  sciatic.  It 
would  seem  that,  in  the  just  described  case,  a  sensory  irrita- 
tion (as  grasping  the  arm)  could  arrest  the  rhythmical  pendu- 
lum spasms. 

VASO-DILATOR    CENTRES. 

That  vaso-dilator  nerves  exist  has  been  proved  by  the  re- 
searches of  many  observers.  Spinal  vaso-motor  centres  also 
are  quite  generally  admitted  to  exist.  I  have  discovered  that 
the  skin  of  the  pulps  of  the  posterior  extremities  in  the  cat  is 
innervated  by  vaso-dilator  centres  seated  between  the  tenth 
dorsal  and  the  first  lumbar  vertebrae.  It  seems  to  me  that  this 
fact  will  explain  part  of  the  symptoms  in  the  cases  in  erythro- 
melalgia  described  first  by  Dr.  S.  W.  Mitchell.  These  cases 
must  partly  have  a  lesion  seated  in  the  spinal  vaso-dilator 
centres.  Dr.  Mitchell  describes  the  vasal  symptoms  as  fol- 
lows:  "The  next  striking  peculiarity  of  this  disorder  is  the 
flushing  of  the  part  upon  exertion.  This  symptom,  which  is 
usually  absent  in  the  very  early  stages,  is  a  notable  feature  of 
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the  worst  of  the  prolonged  cases,  and,  in  some  mild  instances, 
can  alwa^'s  be  brought  on  by  great  exertion  of  the  foot.  In 
the  graver  examples  the  area  of  greatest  pain  in  the  soles  or 
hands  is  distinctly  and  permanently  marked  by  a  dull,  dusky, 
mottled  redness,  as  if  the  smaller  vessels  were  always  over- 
distended." 

PATHS    OF   CONDUCTIVITY. 

In  the  lateral  columns  of  the  dorsal  region  of  the  spinal 
cord  of  the  cat  run  at  least  five  kinds  of  fibres :  sensory, 
motor,  vaso-motor,  sweat  fibres  and  inhibitory.  The  vaso- 
motor path  was  determined  by  making  a  section  of  the  lateral 
column  and  observing  the  color-changes  in  the  posterior  ex- 
tremity on  that  side,  and  comparing  them  with  the  opposite 
side.  Of  course  the  feet  were  unpigmented.  The  inhibitory 
fibres  were  traced  by  making  with  Woroschiloft''s  instrument 
sections  of  the  cord,  to  different  extents,  and  observing  if  the 
rhythmic  activity  of  the  sphincters  took  place.  It  was  proved 
that  the  inhibitory  fibres  arose  in  the  optic  thalamus  and  passed 
down  the  lateral  columns  of  the  cord  to  inhibit  the  rhythm 
of  the  sphincters.  Flechsig  has  shown  that  it  is  probable  that 
fibres  arise  in  the  optic  thalamus  and  traverse  the  lateral  col- 
umns, but  has  not  stated  their  nature.  If,  now,  fibres  running 
in  the  lateral  columns  inhibit  the  ano-spinal  centre,  it  is  highly 
probable  that  fibres  inhibiting  other  reflex  actions  also  exist. 
The  exaggerated  reflex  seen  in  cases  of  spastic  spinal  paralysis 
may  be  explained  in  this  manner :  The  sclerosis  of  the  lat- 
eral columns,  removing  the  inhibitory  power  coming  from  the 
brain,  allows  the  spinal  reflexes  to  come  into  activity. 

VAGLNO-SPINAL,    ANO-SPINAL    AND    VESICO-SPINAL    CENTRES. 

The  ano-  and  vagino-spinal  centres  in  the  spinal  cord  are 
located  below  the  vesico-spinal.  The  existence  of  a  vagino- 
spinal  centre  explains  those  cases  of  vaginismus  where  the 
peripheral  irritation  causes  a  spasm  of  the  sphincter.  The 
treatment  of  those  cases  is,  to  remove  the  peripheral  lesion, 
and  depress  the  reflex  activity  of  the  spinal  cord.  The  vagino- 
spinal  reflex  also  preserves,  or  rather  supports,  the  uterus,  by 
keeping  the  sphincter  in  a  more  or  less  continuous  activity, 
thus  antagonizing  the  downward  tendency  of  the  uterus. 
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I.— RECENT  WORKS  ON  INEBRIETY  AND  ALCOHOL. 


I.  Habitual  Drunkenness  and  Insane  Drunkards.     By  John 

Charles  Bucknill,  M.  D.,  Lond.,  F.  R.  S.,  Fellow  of  the  Royal 
College  of  Physicians,  Late  Lord  Chancellor's  Visitor  of 
Lunatic  Asylums.     London:  Macmillan  &  Co.,  1878. 

II.  Alcohol:  Its  Use  and  Abuse.  By  W,  S.  Greenfield,  M.  D. 
New  York:  D.  Appleton  &  Company,  551  Broadway,  1879. 

III.  The  Nature  and  Treatment  of  Inebriety.  Also,  the 
Opium  Hcabit  and  its  Treatment.  By  Dr.  Edward  C.  Mann, 
Superintendent  of  Sunny  side  Medical  Retreat,  Washington 
Heights,  New  York.  New  York:  Charles  A.  Coffin,  Steam 
Book  and  Job  Printer,  87  John  Street,  1878. 

The  three  small  volumes  whose  titles  are  given  above,  though 
all  relating  more  or  less  to  the  uses  and  eflfects  of  alcohol,  as 
found  in  fermented  and  distilled  drinks,  are  nevertheless  widely 
different  in  their  objects,  style  and  sentiments.  The  first  is  a 
duodecimo  volume  of  one  hundred  and  three  pages,  on  good 
paper  and  fair  type,  and  filled  with  a  series  of  addresses  and  arti- 
cles written  by  the  author  at  various  times  from  1875  to  1877, 
and  originally  published,  some  in  the  Journal  of  Mental  Science^ 
some  in  the  Contemporary  JRevieio,  and  others  in  the  London 
Times.  The  eminent  and  learned  author  visited  this  country  in 
1875,  and  took  special  pains  to  acquaint  himself  with  the  condi- 
tion and  practical  working  of  our  Asylums  and  Hospitals  for  the 
Insane,  and  also  to  some  extent,  with  the  practical  results  obtained 
in  such  institutions  as  had  been  established  for  the  treatment  and 
reform  of  habitual  drunkards,  generally  called  Inebriate  Asy- 
lums. He  attended  the  annual  meeting  of  the  Association  of 
Medical  Superintendents  of  Asylums  in  America,  for  1875,  and 
his  brief  speech  before  that  Association  constitutes  the  introduc- 
tory article  in  this  volume.  After  his  return  home,  the  following 
year,  he  stated  briefly  the  results  of  his  observations  concerning 
the  latter  class  of  institutions,  in  a  sj^eech  made  at  a  meeting  of 
the  Rugby  Temperance  Association,  which  appears  to  have  led 
to  all  the  subsequent  correspondence  and  articles,  and  gave  to 
them  somewhat  of  a  repetitional  and  controversial  character. 
But  neither  the  sharp  controversial  style  of  the  author,  nor  the 
few  verbal  errors  committed,  such  as  substituting  the  name  of 
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Dr.  Walker  for  that  of  Dr.  Turner,  as  the  founder  of  the  Asy- 
lum at  Binghamton,  and  the  spelling  of  the  last  name  with  a  "p," 
have  any  general  public  interest,  though  they  detract  somewhat 
from  the  pleasure  of  the  reader.  The  three  leading  and  impor- 
tant topics  discussed  by  Dr.  Bucknill  in  this  little  volume,  are: 
First,  the  question  whether  drunkenness  is  a  disease  or  a  vice. 
Second,  the  projjer  treatment  of  habitual  drunkards,  involving  a 
consideration  of  the  value,  or  want  of  value,  of  American  Asy- 
lums for  the  cure  of  inebriates.  And  third,  the  relations  of 
intemperance  to  insanity. 

He  acknoAvledges  the  difficulty  of  always  maintaining  clearly 
the  distinction  between  vice  and  disease.  On  this  point  he  says: 
"What  is  that  distinction  V  Where  is  the  crux/  From  the 
spiritualistic  point  of  view  the  answer  is  easy;  but  what  is  the 
answer  from  our  point  of  view — physiological  ? — As  a  guess  at 
the  truth,  I  would  say  that  vice  is  a  habit  of  the  nervous  centres 
of  energizing  in  an  emotional  direction,  mischievous  to  the  well- 
being  of  the  individual  and  of  the  community,  but  consistent 
with  healthy  nutrition,  and  not  necessarily  tending  to  diminish 
or  destroy  the  vital  activities  of  the  individual.  Disease  I  would 
define  as  a  condition  of  some  one  or  more  parts  of  the  organism, 
inherited  or  acquired,  which  always  involves  and  implies  an  ab- 
normal state  of  the  nutrition  of  those  parts,  and  does  necessarily 
tend,  if  prolonged  and  increased,  to  diminish  or  destroy  the  vital 
activities  of  the  organism."  And,  he  adds,  the  first  is  to  be  man- 
aged by  "education  and  reformation,"  and  the  second  by  "pre- 
ventive and  remedial  medicine." 

After  eliminating  two  groups  of  rare  cases,  in  which  the  action 
of  alcoholic  drinks  cooperate  with  certain  morbid  conditions  of 
the  brain,  to  produce  actual  mental  derangement  or  insanity.  Dr. 
Bucknill  comes  directly  to  the  question  whether  simple  habitual 
drunkenness  is  a  disease  or  a  vice,  and  proceeds  as  follows: 

"  To  many  people  the  answer  will  be  very  simple,  seeing  that 
they  will  consider  disease  as  a  condition  of  the  material,  and  vice 
as  an  affection  of  the  immaterial  element  of  our  nature;  but  such 
is  not  my  view,  and  I  shall  endeavor  to  consider  both  terms  of 
the  question  by  the  same  physiological  method.  And  here  it  is 
needful  to  premise  that  as  there  is  no  such  thing  as  a  disease  in 
itself,  so  there  is  no  such  thing  as  vice  in  itself.  Doctors  have 
fallen  into  the  habit  of  realizing  and  classifying  diseases  as  if 
they  were  all  composed  of  various  materies  rnorhi,  and  were  ac- 
tual things;  nay,  sometimes  they  almost  personify  them,  as  in 
the  old  trope  of  "the  pestilence  which  Avalketh  in  darkness,"  and 
moralists  have  done  quite  as  much  for  vice.  But  the  idea  of  a 
disease,  be  it  ever  so  specific,  can  only  be  a  mental  creation  gen- 
eralizing diseased  bodies,  and  of  a  vice  the  same,  generalizing 
vicious  beings.  Reality  ever  attaches  to  the  individual;  and  here 
let  it  attach,  say  to  John  Jones,  and  the  question  be  whether 
said  John  Jones  being  often  drunk,  is  diseased  or  vicious  ?  I  think 
it  must  be  admitted,  that  when  said  John  Jones  is  actuallv  drunk 
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his  organism  is  in  a  state  of  disease,  pro  tmito,  as  the  same  must 
be  admitted  of  him  when  he  has  eaten  more  than  he  can  easily 
digest,  or  when  he  is  exhausted  by  debauchery,  or  actually  suf- 
fering disturbance  of  healthy  function  from  any  other  sensual 
excess;  for  any  condition  of  the  organism  by  which  its  healthy 
functions  are  disturbed,  and  which,  if  indefinitely  prolonged  and 
increased,  would  tend  to  their  suspension  and  even  to  death,  must 
be  called  a  diseased  condition.  The  contracted  question  then 
comes  to  be,  whether  John  Jones  is  diseased  or  vicious  while  he 
is  still  sober,  and  when  he  is  about  to  drink  the  'brewed  enchant- 
ment,' knowing  all  the  eifects  which  it  will  have  upon  him?" 
After  stating  some  of  the  causes  and  qualities  common  to  both 
disease  and  vice,  he  proceeds  to  differentiate  them  as  follows: 

"a.  Disease  consists  solely  and  entirely  in  some  change  in 
the  organization,  which  is  often  known  to,  and  is  always  think- 
able by,  the  physician.  This  is  a  matter  of  certainty.  But 
it  is  not  known  that  vice  consists  in,  or  is  even  accompanied  by, 
any  such  change.  Certain  vices  may  produce  such  a  change,  as 
an  effect,  but  such  changes  are  not  known  to  exist  as  constituent 
conditions  of  vice;  and  if  they  do  exist,  they  are  too  obscure 
for  our  present  means  of  observation,  or  even  for  our  power  of 
thinking  of  them  by  analogy  or  imagination.  If  it  be  admitted 
that  both  vice  and  disease  are  dependent  upon  states  of  the  or- 
ganism, a  consideration  of  one  fact  will  suffice  to  prove  that 
these  states  are  very  different.  In  the  early  stages  of  disease, 
and  especially  of  nervous  and  mental  disease,  there  may  be  no 
changes  after  death,  appreciable  by  our  senses  or  means  of  exam- 
ination; but  in  late  periods  of  such  disease,  such  changes  are 
mostly  to  be  found.  But  in  uncomplicated  vice,  whatever  its 
duration  and  whenever  death  may  occur,  no  such  causal  changes 
can  be  observed. 

"5.  The  causes  of  disease  are  mostly  physical,  and  the  last 
link  in  the  chain  of  causation — that  is  to  say,  the  causal  condi- 
tion— is  invariably  so.  Emotion  may  be  the  exciting  cause,  but 
there  is  always  a  physical  link  intervening,  generally  in  the  form 
of  disordered  innervation.  The  cause  of  vice,  on  the  other 
hand,  is  always  moral,  even  when  the  conditions  of  the  vice  are 
grossly  material  and  sensual. 

"  c.  The  remedies  for  disease  are  mostly  physical,  and  are  in- 
variably of  a  physical  nature.  Even  medicine  for  the  mind 
diseased,  in  what  is  called  the  moral  treatment  of  insanity,  is 
really  directed  to  the  material  condition  of  the  organ.  The  reme- 
dies for  vice  are  of  a  different  nature,  and  are  mainly  directed  to 
elicit  opposing  desire,  to  make  indulgence  more  immediately 
painful,  and  to  influence  the  judgment. 

"c?.  The  successful  result  of  remedies,  which  in  one  case  we 
call  cure,  and  in  the  other  reform,  is  very  different.  The  cure  of 
disease  establishes  a  healthy  condition  of  the  body;  the  reform 
of  vice  establishes  a  virtuous  condition  of  mind,  and  even  should 
the  latter  be  looked  upon  as  a  condition  of  the  emotional  func- 
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tions  of  the  brain,  the  notion  of  it  is  different  from  that  of  merely 
physical  health. 

"e.  With  some  exceptions,  persons  suffering  from  mental  dis- 
ease are  not  conscious  of  their  misfortune.  *  *  *  *  "phe 
vicious  man  is  generally  conscious  of  his  vice,  which,  unless 
thoroughly  brutalized,  he  regards  with  shame  and  remorse.  Dis- 
ease may  occasion  regret,  biat  not  remorse. 

"/!  Few  men  are  diseased,  but  all  are  vicious.  The  one  state 
is  an  accident  to  man's  nature,  the  other  is  an  element  of  it.  And 
with  regard  to  the  vice  of  drunkenness,  there  was  never  yet 
found  a  tribe  of  savages  so  unsophisticated  that  they  needed 
more  than  the  opportunity,  and  the  first  lesson,  to  plunge  head- 
long into  the  abyss.  The  first  debauch  may  be  the  fault  of  igno- 
rance, as  perhaps  that  of  Noah  was,  when  he  drank  of  the  wine 
and  was  drunken;  but  the  savages  of  all  climes  are  habitual 
drunkards  en  23osse.  And  the  wild  theory  that  habitual  drunken- 
ness is  a  disease,  supposes  that  the  existence  of  a  keg  of  fire- 
water Avill  convert  a  camp  of  Indians  into  madmen,  while  even 
they  have  not  yet  tasted  it,  for  while  they  are  sober  they  will  bar- 
ter their  possessions,  their  liberty,  almost  life  itself,  for  its  enjoy- 
ment. If  we  examine  the  condition  of  a  man  who  has  what  is 
called  an  irresistible  and  uncontrollable  desire  to  imbibe  strong 
drink  by  these  tests,  we  cannot  fail  to  see  that  it  is  not  that  of 
disease,  but  that  of  vice.  The  passion  for  drink,  however  habitual 
and  forcible  it  may  be,  is  not  associated  with  any  physical  change 
in  the  organism.  The  indulgence  of  it  produces  changes  which 
generally  lead  the  drinker  through  a  life  of  misery  to  an  early 
grave,  but  even  this  effect  is  not  constant,  and  before  it  has  taken 
place  the  organism  of  the  drunkard  may  be,  and  sometimes  is  a 
thoroughly  healthy  one." 

If  this  lengthy  quotation  is  scanned  closely,  the  reader  will  see 
that  Dr.  Bucknill  makes  a  clear  and  very  important  distinction 
between  the  habit  of  drinking — the  mental  act  determining  the 
individual  to  drink — which  he  calls  drunkenness,  and  the  effects  of 
the  drink  on  the  physical  system  of  the  drinker.  The  first  he  insists 
is  in  all  ordinary  cases  simply  a  vice,  or  vicious  habit.  The  second 
is  a  morbid  effect,  which  may  be  either  temporary  or  permanent, 
according  to  the  frequency  or  persistence  of  the  drinking. 
Hence,  while  he  denies  that  ordinary  drunkenness  is  a  disease, 
he  freely  admits  that  many  drunkards  are  diseased.  As  the  real 
nature  of  drunkenness  or  inebriety  is  attracting  much  attention 
and  is  a  subject  of  real  importance,  we  cannot  better  express 
our  views  concerning  it  than  by  repeating  what  we  said  to  the 
meeting  of  the  American  Association  of  Superintendents  of 
Inebriate  Asylums  in  this  city  (Chicago)  in  September,  1877. 
We  then  said,  that  the  voluntary  act  of  taking  intoxicants  suffi- 
cient to  induce  inebriety  or  intoxication,  is  a  vice  for  which  the 
individual  is  morally  responsible,  probably  none  will  deny. 
That  the  condition  of  the  brain,  nerves  and  blood,  which  consti- 
tutes inebriety  or  intoxication,  is  a  morbid  or  diseased  condition 
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of  those  parts  is  equally  plain.  Alcohol  and  opium  are  physical 
agents.  When  taken  into  the  human  system  they  are  capable 
of  so  modifying  the  condition  of  the  brain  and  nerves  as  to  per- 
vert their  functions,  constituting  plainly  a  diseased  condition. 
The  habit  of  using  intoxicants  voluntarily  and  with  a  knowledge 
of  their  effects  is  certainly  a  vice  which  is  to  be  corrected  by 
mental  and  moral  influences.  The  effects  of  such  intoxicants  on 
the  human  system  just  as  certainly  constitutes  a  diseased  condi- 
tion of  the  various  organs  and  structures,  which  is  to  be  removed 
by  treatment  on  the  same  principles  as  we  treat  other  manifest 
diseases  of  our  physical  organization.  If  we  limit  the  word 
INEBRIETY  to  a  designation  of  the  latter,  we  leave  no  room  for 
controversy  in  regard  to  the  question  of  disease.  If  we  allow  it 
to  include  the  former,  we  embrace  under  one  name  things  essen- 
tially different,  and  at  once  open  the  way  for  misunderstandings 
and  controversy.  Another  fruitful  source  of  error  consists  in 
the  confounding  of  a  predisposition  to  a  disease  with  the  disease 
itself;  as  when  we  say  such  and  such  cases  of  inebriety  are 
hereditary;  that  such  a  man  was  born  an  inebriate,  &c. 

This  again  startles  the  moralist,  with  the  idea  that  if  a  man  is 
born  a  drunkard,  he  cannot  be  held  responsible  for  his  vice,  and 
the  same  old  controversy  returns  upon  us.  It  has  seemed  to  me, 
we  would  avoid  all  such  misunderstandings  and  make  much  bet- 
ter progress  in  the  enlightenment  of  the  public  as  to  the  nature, 
consequences  and  responsibilities  involved  in  the  cause  of  intem- 
perance, if  we  were  more  careful  to  use  only  such  words  and 
phrases  as  convey  our  ideas  accurately.  1  presume  no  one  in 
speaking  or  writing  of  hereditary  inebriety  means  actual  inebri- 
ety at  birth  or  during  the  period  of  early  childhood.  But  simply 
that  the  child  was  born  with  certain  weaknesses  or  susceptibilities 
which  made  it  more  easily  contract  the  habit  of  using  intoxicants, 
and  more  readily  succumb  to  their  influence  during  the  progress 
of  life.  Hence,  instead  of  saying  he  was  "born  an  inebriate," 
or  that  the  case  was  one  of  "hereditary  inebriety,"  we  would 
express  the  truth  much  more  accurately  by  saying  that  he  was 
born  with  a  predisposition  to  inebriety;  or  the  case  was  one 
influenced  by  hereditary  predisposition.  My  own  observa- 
tions through  a  period  of  forty  years,  on  a  field  not  very  limited, 
have  induced  me  to  believe  that  even  the  hereditary  predisposi- 
tion to  inebriety  has  been  greatly  over-estimated.  The  statistics 
on  the  subject  have  all  rested  on  only  a  partial  observation  of 
the  facts  involved. 

Whenever  an  inebriate  was  found  to  have  had  intemperate  pa- 
rents or  grand-parents,  he  has  been  placed  in  the  hereditary  list. 
And  when  it  was  found  that  a  larger  proportion  of  the  children  of 
the  intemperate  became  addicted  to  the  same  habit,  than  of  the 
children  of  the  temperate,  it  was  regarded  as  conclusive  proof 
that  the  disposition  to  use  intoxicants  was  transmitted  heredit- 
arily. It  requires  but  little  observation,  however,  to  show  a  very 
important  source  of  error  in  these  conclusions.     The  fact  that 
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children  of  intemperate  parents  are  generally  in  direct  contact 
with,  and  are  taught  to  use  these  drinks  even  from  their  infancy, 
having  thereby  an  opportunity  to  ac(|uire  a  taste  or  love  for 
them  long  before  they  arrive  at  maturity,  is  overlooked.  And 
yet  if  we  note  the  difference  between  the  circumstances  favoring 
the  formation  of  an  accjuired  habit  and  taste  for  intoxicants 
among  the  children  of  intemperate  parents,  compared  with  those 
surrounding  the  children  of  ^he  temperate,  we  will  find  ample 
reasons  for  the  difference  in  the  results  without  even  a  recogni- 
tion of  hereditary  predisposition. 

Another  mischievous  fallacy  is  taught  by  some  observers  and 
eagerly  adopted  by  many  magazine  writers,  in  the  assertion  that 
a  taste  or  longing  for  some  kind  of  stimulating  or  intoxicating 
agent  is  an  inherent  or  instinctive  quality  of  our  nature;  and 
consequently  its  gratification  is  a  legitimate  compliance  with  the 
designs  of  the  Creator.  The  only  proof  ever  adduced  for  such 
doctrine  is  the  assertion  that  all  nations  and  tribes  have  sought 
out  and  adopted  the  use  of  some  article  of  this  class.  Now,  if 
we  analyze  the  facts  involved  in  a  careful  investigation  of  this 
subject,  we  will  find  it  readily  resolved  into  this,  that  man  was 
created  with  a  susceptibility  to  feelings  of  anxiety,  pain,  sorrow, 
weariness,  weakness,  heat,  cold,  &c.,  and  an  intelligent  desire  to 
be  relieved  from  all  such  unpleasant  feelings. 

This  desire  for  relief  prompts  the  intellect  to  seek  means  for 
affording  such  relief. 

Neither  the  feelings  themselves  nor  the  desire  for  relief,  sug- 
gest any  particular  remedy  or  class  of  remedies.  They  inher- 
ently or  intuitively  suggest  no  more  idea  of  a  glass  of  whiskey 
than  of  a  glass  of  milk;  no  more  thought  of  a  mug  of  beer 
than  of  a  basket  of  beans.  But  if  by  accident  or  design  they 
hap))en  to  use  anything  that  aftbrds  relief,  then  they  will  be 
likely  not  only  to  use  it  again  themselves,  but  will  recommend 
it  to  others.  Thus  the  article  used,  whether  alcohol,  milk,  tea, 
water,  opium,  cannabis  Indica,  is  altogether  a  matter  of  expe- 
rience or  information. 

Without  pursuing  these  thoughts  further,  I  may  sum  up  the 
whole  in  the  following  brief  projjositions: 

First,  That  the  use  of  alcohol  and  all  other  anaesthetic  and 
intoxicating  agents,  is  founded  primarily  on  simple  experience, 
and  not  on  any  innate  or  natural  instinct  belonging  to  the 
human  race;  the  only  instinct  involved  in  the  matter  being  a 
desire  for  relief  from  unpleasant  impressions,  or  the  enjoyment 
of  pleasant  ones. 

Second,  The  voluntary  use  of  alcohol  or  other  intoxicants  is 
primarily  a  mere  act  of  the  will  under  the  infiuence  of  motives, 
for  which  the  individual  is  morally  I'esponsible  just  in  proportion 
to  his  knowledge  of  the  consequences  of  his  act,  and  the  char- 
acter of  the  motives  governing  him. 

Third,  As  alcohol  and  other  intoxicants  are  physical  agents, 
incapable  of  undergoing  digestion  and  assimilation  when  taken 
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into  the  living  system,  they  alter  the  properties  and  functions  of 
some  one  or  all  of  the  physical  structures  and  organs  of  the 
body  from  their  natural  condition.  In  other  words,  they  pro- 
duce an  unnatural,  morbid  or  diseased  condition.  At  first  such 
morbid  conditions  are  temporary,  but  by  frequent  and  long-con- 
tinued repetitions  they  may  become  permanent,  constituting 
important  and  extensive  changes  both  of  function  and  structure, 
which  no  mere  exercise  of  the  will  can  control. 

Fourth,  When  the  physical  changes  indicated  in  the  preceding 
paragraph  have  become  well  established  in  the  inebriate,  both 
analogy  and  observed  facts  point  to  the  conclusion  that  children 
born  of  such  parents  will  be  more  liable  to  have  weak  or 
defective  physical  and  mental  organizations,  predisposing  them 
to  yield  more  readily  to  all  morbid  influences.  If  such  children 
in  the  progress  of  life  become  in  any  degree  exposed  to  the 
influences  of  alcoliol,  they  yield  more  readily  to  its  evil  eff"ects, 
as  they  do  to  the  evil  eflects  of  any  other  injurious  agents.  In 
this  sense,  and  tliis  only,  do  we  regard  alcohol  as  capable  of 
perpetuating  a  hereditary  influence  towards  inel)riety. 

We  fully  agree  with  Dr.  Bucknill,  that  the  habit  of  drinking, 
or  common  drunkenness,  is  a  vice  and  not  a  physical  disease;  but 
we  do  not  think  he  fully  appreciates  the  importance  of  the  mor- 
bid changes  in  the  brain  and  nervous  structures  produced  by 
habitual  and  persistent  drinking,  and  the  effect  they  have  in 
impairing  the  mental  operations,  and,  consequently,  the  indi- 
vidual's power  of  self-control.  Yet  this  has  an  important  bear- 
ing on  the  next  topic  discussed  by  the  author,  namely,  tlie  proper 
treatment  of  habitual  drunkards. 

With  a  few  rare  exceptions  of  acknowledged  insane  drunk- 
ards, whom  Dr.  Bucknill  thinks  could  be  as  well  accommodated 
in  regular  asylums  for  the  insane,  he  decidedly  opposes  all  laws 
for  the  forcible  restraint  of  the  drunkard,  or  for  the  establish- 
ment of  separate  asylums  for  the  reception  and  treatment  of 
inebriates  with  a  view  to  their  cure  as  persons  simply  afflicted 
with  disease.  He  severely  criticizes  and  denounces  as  worth- 
less failures  all  those  inebriate  asylums  in  this  country,  that  are 
managed  on  the  idea  that  inebriety  or  common  drunkenness  is 
a  disease  to  be  cured  instead  of  a  vice  to  be  reformed.  He  says, 
"  he  visited  many  of  the  American  inebriate  asylums,  and  he 
came  to  the  conclusion  that  the  gentlemen  confined  in  them 
were  generally  rather  proud  of  their  position,  and  felt  themselves 
interesting  subjects  of  iniiuiry.  As  far  as  he  could  observe  they 
were  there  under  a  very  lazy  and  shameful  pretense  of  curing  a 
disease  which  did  not  exist,  by  remedies  which  were  not  ap- 
plied." It  is  unfortunate,  though  not  unnatural,  that  Dr,  Buck- 
nill during  his  brief  visit  to  this  country,  should  have  taken  the 
disease  dogma  as  represented  in  the  so-called  platform  of  prin- 
ciples promulgated  by  the  American  Association  for  the  Cure  of 
Inebriates  as  the  sentiment  of  nearly  all  American  physicians 
Avho  had   given  special  attention  to  the  j)ro])er  management  of 
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drunkards.  And  still  move  unfortunate  that  he  should  have 
taken  the  inebriate  asyhun  at  Binghamton,  with  its  elegant 
building  and  grounds,  and  its  inmates  "leading  for  a  brief  time 
a  life  of  indolent  luxury,  under  a  cloud  of  constant  tobacco 
smoke,  with  cards  and  billiards,  and  only  ostensible  abstinence 
from  whiskey,"  as  the  leading  pattern  of  all,  or  nearly  all,  asy- 
lums or  homes  for  inebriates  in  this  country.  We  say  it  is  unfor- 
tunate, first,  because  tlie  doctrine  thus  broadly  asserted  that 
inebriety  is  a  disease  has  been  approved  by  only  a  very  small 
part  of  the  profession  in  this  country,  and  by  only  a  part  of 
those  who  have  been,  and  are  still,  connected  with  institutions 
for  the  reception  and  reform  of  inebriates;  and,  second,  because 
the  principles  on  which  the  asylum  at  Binghamton  has  been 
conducted,  are  not  such  as  are  approved  by  the  profession  at 
large,  or  by  a  fair  proportion  of  those  who  have  given  special 
attention  to  the  subject  in  this  country.  The  provisions  for 
retaining  the  inmates  in  luxurious  idleness,  broken  only  by  exer- 
cises at  cards,  billiards  and  other  games,  intimately  associated 
with  drinking  places  and  habits,  is  neither  well  calculated  to 
cure  diseases  nor  reform  vicious  habits. 

Dr.  Bucknill  himself  acknowledges  that  he  found  an  entirely 
different  system  in  operation  in  the  P^'ranklin  Keformatory  at 
Philadelphia,  under  the  superintendency  of  Dr.  Harris — a  sys- 
tem which  he  fully  approved,  and  expressed  a  wish  to  have 
introduced  and  fairly  tried  both  in  England  and  Scotland.  And 
if  he  had  extended  his  visit  to  Chicago  he  would  have  found  there 
in  the  Washingtonian  Home  a  much  older  and  larger  institu- 
tion than  the  Franklin  Reformatory,  conducted  upon  the  same 
principles,  only  more  extended  and  systematical  in  their  practical 
application.  Instead  of  assenting  to  Dr.  Bucknill's  hasty  de- 
cision, that  American  asylums  for  the  reform  of  inebriates  are 
worthless  failures,  we  should  faithfully  endeavor  to  correct  the 
errors  and  abuses  thus  far  developed,  and  study  more  carefully 
the  practical  application  of  sound  principles  in  their  manage- 
ment. If  the  views  we  have  already  expressed  concerning  the 
nature  and  tendencies  of  inebriety  are  coi'rect,  the  principles 
which  should  guide  us  in  its  management  may  be  concisely 
stated  as  follows: 

First,  to  remove  the  inebriate  from  the  further  direct  action 
of  the  cause;  that  is,  to  separate  him  from  the  further  direct 
use  of  alcohol  or  whatever  intoxicant  he  is  accustomed  to  use. 

Second,  to  subject  him  to  such  intellectual  and  moral  influ- 
ences as  will  fully  enlighten  his  mind  in  regard  to  the  effects  of 
alcohol  on  the  human  system,  and  arouse  his  moral  faculties  and 
conscience  to  a  more  active  appreciation  of  his  duties  and  re- 
sponsibilities towards  himself,  his  fellow  men,  and  his  God. 

Third,  to  secure  for  him  such  hygienic  and  medical  treatment 
as  the  morbid  condition  of  his  mental  and  physical  system  may 
need. 

The    whole  class  of  drinkers  or  users  of  intoxicating  agents 
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may  be  divided  into  three  groups  or  subdivisions,  viz.:  moderate 
drinkers,  or  those  who  do  not  use  enough  to  produce  intoxica- 
tion, and  consequently  are  not  classed  as  inebriates. 

These  only  require  a  faithful  apjilication  of  the  means  indi- 
cated in  our  second  proposition,  viz.:  intellectual  and  moral 
enlightenment. 

The  second  group  embraces  all  those  who  have  actually  be- 
come so  far  addicted  to  the  use  of  intoxicants  as  to  become 
mpi"e  or  less  frequently  intoxicated,  but  yet  are  capable  of 
exercising  mtich  self-control,  and  are  susceptible  of  a  strong  and 
honest  desire  to  be  free  from  their  vicious  habit.  These  need, 
at  least,  temporary  separation  from  their  accustomed  drinks  and 
comrades,  under  such  circumstances  as  will  give  them  the  full 
benefit  of  intellectual  and  moral  enlightenment,  with  such  moder- 
ate hygienic  and  medical  treatment  as  will  aid  in  removing  most 
effectually  whatever  morbid  effects  may  have  been  induced  in 
their  physical  systems. 

The  third  group  or  division  embraces  the  whole  number  of 
those  who  have  become  confirmed  drunkards,  substantially  in- 
cajsable  of  self-control,  and  unsafe,  as  members  of  families  or 
communities,  and  substantially  disqualified  for  discharging  the 
duties  of  good  citizens.  In  these  the  morbid  effects  of  the 
long-continued  use  of  intoxicants  on  the  structures  and  func- 
tions of  the  individual  are  such,  that  nothing  less  than  a  pro- 
tracted isolation,  accomj)anied  by  a  faithful  and  persistent 
ajiplication  of  all  the  principles  of  management  above  enumer- 
ated, will  afford  any  fair  prospect  of  recovery. 

In  rendering  the  foregoing  views  available  in  practical  applica- 
tion, it  is  evident  that  we  need  two  classes  of  institutions  or 
asylums  for  our  end — one,  that  are  especially  adapted  to  the 
accommodation  of  those  belonging  to  our  second  group  of  cases. 
These  institutions  shoidd  be  furnished  with  pleasant  and  comfort- 
able accommodations,  and  all  the  means  for  intellectual,  moral, 
social  and  medical  treatment,  all  to  be  administered  in  the  spirit 
of  genuine  kindness  and  sympathy.  Admission  to,  and  stay 
in  these,  should  be  entirely  voluntary  on  the  part  of  the  patient 
and  his  friends,  subject  to  such  rules  as  are  necessary  to  ensure 
proper  order  and  discipline  on  the  part  of  all  the  inmates. 

The  second  class  of  institutions  should  be  especially  adapted 
to  the  wants  of  those  we  have  included  in  the  third  group  of 
drinkers — the  chionic  or  persistent  inebriates.  These  should  be 
established  and  maintained  under  state  or  municipal  authority; 
and,  in  addition  to  the  means  of  intellecttial,  moral,  social  and 
medical  treatment  belonging  to  the  first  class  of  institutions 
named,  these  should  have  regular,  systematic  and  useful  work 
provided  for  all  the  inmates.  Admission  to  these  should  be 
through  legal  process,  with  legal  authority  to  detain  for  a  suffi- 
cient length  of  time  to  admit  of  thorougli  renovation  and  recov- 
ery. Our  whole  system  of  police  management  of  drunkenness 
should  be  clianged.     Instead  of  i-epeated  anests,  petty  fines,  and 
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thirty,  sixty  or  ninety-day  sentences  to  Bridewells  or  })risons,  in 
direct  contact  Avitli  other  criminals,  which  all  past  experience  has 
shown  only  aggravates  the  evil,  the  law  should  provide  for  hav- 
ing complaints  against  all  of  this  class  lodged  with  the  judge  of 
the  county  or  oUier  court  of  record,  and  such  judge  should  be 
authorized  on  the  certificate  or  testimony  of  two  competent  and 
well  known  physicians  to  commit  the  party  to  an  asylum  such  as 
we  have  indicated,  for  a  term  not  less  than  one  nor  more  than 
five  years,  unless  sooner  dischai'ged  for  good  conduct  and  full 
recovery  by  the  superintendent  in  charge  of  the  institution. 
Under  such  a  system  of  management  this  class  of  institutions 
could  be  made  very  nearly  or  quite  self-supporting,  and  a  very 
large  proportion  of  those  brought  under  their  influence  perma- 
nently restored  to  health  and  good  citizenship.  Such  a  system 
would  place  the  legal  relations  and  personal  liberty  of  the  con- 
firmed inebriates  on  the  same  level  with  the  insane,  with  in- 
stitutions specially  adapted  to  eSect  their  reformation,  and  at 
the  same  time  protect  their  friends,  families,  and  the  whole  com- 
munity from  the  depredations  and  crimes  so  constantly  being 
committed  by  the  class  to  which  they  belong. 

We  are  satisfied  from  much  personal  experience  and  opportun- 
ities for  observation,  that  the  foregoing  views  are  correct;  and 
so  far  as  they  are  allowed  to  govern  us  in  our  dealings  with 
drunkenness  in  all  its  stages  and  varieties,  in  the  same  degree 
will  our  efibrts  be  successful,  both  in  reforming  the  vicious  and 
in  curing  the  diseased.  In  regard  to  the  I'elations  between  intem- 
perance and  insanity,  Dr.  Bucknill  presents  nothing  new,  except 
a  more  careful  analysis  of  such  cases  of  insanity  as  have  been 
attributed  to  the  influence  of  alcoholic  drinks,  by  which  he  les- 
sens the  ratio  propei'ly  attributable  directly  to  them,  and  increases 
the  ratio  properly  attributable  to  comi^lexity  of  causes.  We 
had  intended  bestowing  some  attention  to  the  other  two  small 
works  whose  titles  are  given  at  the  head  of  this  article;  but 
neither  time  nor  space  will  permit  us  to  do  so  at  present. 

Chicago,  April  9,  1879.  :n^.  s.  d. 


332  Cerehral  Localizations. 


II.— CEREBRAL  LOCALIZATIONS. 


I.  The  Localization  of  Cerehral  Disease.  Gulstonian  Lec- 
tures for  1878.  By  David  Ferrier,  M.  D.,  F.  R.  C.  8.  New 
York  :    G.  P.  Putnam's  Sons,  1879. 

II.  Charcot  et  Pitres:  Nouvelle  Contributiox  a  l'  Etude 
DES  Localisations  motrices  dans  l'  Ecorce  des  Hemi- 
spheres Du  Ceryeau.  [Motor  localizatiojis  in  the  cerebral 
cortex.)     Revue  Mensuelle,  Nov.,  1878,  and  Feb.,  1879. 

III.  Lectures  on  the  Localization  of  Spinal  and  Cerebral 
Diseases.  By  E.  C.  Seguin,  M.  D.  Reprinted  from  The 
Medical  Record  for  distribution  to  the  author's  friends. 
New  York,  1878. 

I.  As  tlie  author  states  in  a  short  preface,  the  present  work  is 
to  supplement  his  volume  on  "  the  functions  of  the  brain."  The 
experimental  results  developed  on  animals  in  the  former  essay 
are  to  be  applied  in  human  i)athology,  and  compared  with  the 
similar  experiments  furnished  by  cliance  in  cerebral  lesions.  In 
order  to  establish  the  validity  of  inferences  deduced  fi'om  the 
observation  of  brain  lesions  in  well  observed  cases,  Ferrier  puts 
into  the  proper  light  the  arguments  of  the  opponents  of  cerebral 
localization,  especially  Brown-Sequard.  A  certain  lesion  must 
be  regarded  as  the  cause  of  symptoms  observed  during  life,  if 
the  symptoms  are  referable  to  no  other  cause,  and  if  the  simul- 
taneous occurrence  of  lesion  and  symptom  is  sufficiently  fre- 
quent to  exclude  mere  coincidence.  The  lesion  may,  however, 
be  the  indirect  cause  of  the  symptoms,  a  relationship  by  no 
means  rare  in  the  case  of  the  brain.  But  all  faith  in  such  a  re- 
lationship would  be  completely  overthrown  by  a  single  negative 
case;  the  description  of  such  a  case,  however,  should  be  received 
with  great  caution. 

The  functions  of  the  brain  are  both  physiological  and  psycho- 
logical. The  latter  have  usually  been  supposed  to  be  diftusely 
distributed,  and  not  localized  in  any  one  part.  Extensive  lesions 
in  one  hemisphere  may  be  latent  as  regards  mental  symptoms; 
even  a  whole  hemisphere  may  be  disorganized  with  a  like  nega- 
tive result.  But,  Ferrier  demands,  have  the  same  parts  in  both 
hemispheres  ever  been  destroyed  without  producing  mental  dis- 
turbance ?  Unless  such  an  evidence  is  adduced,  we  can  only 
conclude  that  one  hemisphere  is  sufficient  for  mental  action. 
Ferrier  doubts  even  whether  one-sided  lesions  are  without  effect 
on  the  mental  state,  a  doubt  fully  justified  by  tlie  impossibility 
of  accurately  gauging  the  mental  condition,  and  even  the  usual 
indifference  in  this  matter.  If  slight  mental  disturbances  are 
recognized  but  with  difficulty  in  man,  how  much  more  difficult 
must  it  be  in  the  case  of  the  lower  animals?     Ferrier  warns  also 
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— and  with  justice — against  the  readiness  of  some  authors  to 
apply,  without  qualification,  the  results  of  brain  lesions  in  lower 
animals  to  the  brain  of  man,  when  anatomy  alone  points  out 
quantitative  difterences  of  no  slight  import. 

The  existence  of  motor  centres  in  the  cortex  is  defended  by 
Ferrier  in  a  very  judicious  manner.  A  false  importance  has 
been  attached  by  many  to  the  fact  that  movements  can  be  pro- 
duced by  electric  ii-ritation,  even  after  removal  of  the  grey  sub- 
stance of  the  cortex.  Bnt  is  not  every  motor  nerve  excitable  as 
well  as  the  centre  from  which  it  originates?  That,  however,  the 
motor  impulse  is  started  primarily  in  the  grey  cortex  and  not  in 
the  subjacent  white  fibres,  is  suftieiently  proven  by  the  greater 
strength  of  current  necessary  in  order  to  stimulate  directly  the 
exposed  fibres.  A  conclusive  evidence  is  also  furnished  by  the 
experiments  of  Franck  and  Pitres,  who  found  the  interval  of  time 
between  the  stimulus  and  the  movement  notably  lessened  by  re- 
moval of  the  grey  substance. 

Although  there  seems  to  lie  an  apparent  want  of  harmony  in 
the  results  of  localized  destruction  of  the  cortex  in  different  ani- 
mals, the  entire  results  come  readily  under  one  principle,  if  we 
remember  the  relative  development  of  the  cortex  and  the  lower 
centres  in  the  diflerent  species.  The  principle  could  not  be  better 
expressed,  than  in  Ferrier's  words:  "In  accordance  with  this 
generalization,  I  ventured  to  predict  that,  even  in  the  case  of 
animals  whose  motor  powers  did  not  seem  permanently  to  suffer 
from  destructive  lesions  of  the  cortical  motor  centres,  those 
movements  must  be  paralyzed  which  involve  conscious  discrimi- 
nation, and  were  not  automatically  organized.  This  has  been 
amply  verified  by  Goltz's  experiments  on  dogs.  Goltz  found 
that,  though  a  dog's  paw  is  not  permanently  paralyzed  as  an 
organ  of  locomotion  by  destruction  of  the  cortex,  yet  it  remains 
permanently  paralyzed  for  all  those  actions  in  vMcli  it  is  em- 
ployed as  a  hand.'''' 

Entering  now  upon  his  special  subject,  Ferrier  quotes  a  num- 
ber of  cases  of  injury  to,  and  lesions  in,  the  frontal  lobes.  In 
these  cases,  collected  from  different  sources,  no  motor  or  sensory 
symptom  can  be  legitimately  traced  to  a  lesion  of  the  frontal 
lobes;  psychic  troubles  are,  however,  mentioned  in  some.  Mental 
disturbances  Ferrier  would  expect  in  every  case,  strictly  exam- 
ined, a  result  which  would  harmonize  with  his  experiments  on 
the  p)';e  frontal  lobes  of  monkeys.  These  animals,  "  while  not 
actually  deprived  of  intelligence,  had  lost,  to  all  appearance,  the 
faculty  of  attentive  and  intelligent  observation." 

Hereupon,  lesions  of  the  motor  regions  are  discussed,  under 
the  headings  of  hemiplegias  and  mono])legias,  and  on  the  other 
hand,  of  general  unilateral  spasms  and  (limited)  monospasm. 
An  unbiased  attempt  is  made  to  classify  the  lesions  observed 
in  the  cases  topographically,  and  the  result  agrees  very  well 
with  the  author's  experiments  on  monkeys.  We  cannot  here 
follow  the  author  in  his  details. 
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Less  prccisciicss  is  to  be  found  in  the  chapter  on  lesions  of  the 
sensory  region.  Anatomically,  the  occipital  and  temj^oral  lobes 
are  connected  with  sensory  strands.  The  experiments  of  Veys- 
siere  (repeated  by  other  F'rench  observers)  show  the  functions  of 
the  strands,  their  section  at  the  level  of  the  posterior  third  of 
the  internal  capsule  producing  hemian;esthesia  of  the  opposite 
side  of  the  body.  Lesions  situated  in  this  part  of  the  human 
brain  have  the  same  result. 

Farrier's  experiments  on  monkeys  lead  him  to  regard  the 
occipital  lobes  as  the  centres  for  visual  sensations.  He  ad- 
mits, however,  the  precarious  nature  of  this  view.  A  number 
of  cases,  both  of  slow  lesions  and  of  sudden  accidents  of  these 
lobes  in  man  were  wholly  negative  in  symptoms.  Munk's  posi- 
tive statements,  however,  as  regards  the  connection  of  the  ej'es 
with  the  occipital  lobes,  are  dismissed  in  a  somewhat  unsatis- 
factory manner.  Recent  clinical  observations,  such  as  those  of 
Baumgarten  and  Huguenin,  point  decidedly  towards  the  exist- 
ence of  visual  centres  in  the  occipital  lobe. 

The  parieto-temporal  region  is  considered  by  Ferrier  to  con- 
tain the  centres  of  the  senses.  His  irritation  experiments,  how- 
ever, on  monkeys  aiFord  but  a  very  feeble  evidence  for  this  view. 
But  it  must  be  admitted  that  such  uncertainty  is  unavoidable  in 
irritations  of  sensory  parts  in  animals  —  especially  nerves  of 
special  sense.  On  the  other  hand,  the  experimental  destruction 
of  these  centres  is  followed  by  symptoms,  the  interpretation  of 
which  as  paralyses  of  special  senses  seems  natural.  Strangely, 
however,  a  number  of  clinical  cases  from  high  authorities  were 
absolutely  latent  as  regards  sensory  symptoms  connected  with 
lesions  of  the  parieto-temporal  region.  No  bilateral  lesions, 
however,  have  been  reported  without  sufficient  mental  disturb- 
ance to  render  sensory  examinations  valueless.  To  overcome 
the  apparent  discrepancy  between  the  physiological  and  patho- 
logical observations,  Ferrier  cuts,  instead  of  untying,  the  Gor- 
dian  knot,  by  claiming  that  such  cases  have  been  loosely  observed. 
Although  this  charge  is  not  without  some  foundation,  it  does 
not  throw  any  further  light  upon  the  subject.  Our  entire  knowl- 
edge of  sensory  centres  in  the  cortex  is  as  yet  very  fragmentary, 
and  if  Ferrier  undertakes  the  rule  of  pioneer  in  this  field,  we 
must  permit  him  to  take  some  stand-point  to  start  from.  Aside 
from  the  chapter  on  sensory  centres,  the  author  cannot  be  ac- 
cused of  theorizing  without  proper  basis.  On  the  contrary,  the 
entire  work  is  a  very  judicious  and  critical  review  of  facts. 

IL  Charcot  and  Pitres  published  about  a  year  ago  a  long 
series  of  articles  (also  in  the  Revue  Ifensuelle)  on  the  subject  of 
cerebral  localization.  Their  present  memoir  is  but  an  addition  to 
the  previous  one.  It  consists  almost  wholly  of  reports  of  cases, 
many  of  which  are  original.  Apparently  adverse  observations 
are  impartially  criticized,  while  the  others,  selected  with  due 
care,  in  order  to  exclude  complications,  are  analyzed.  The  value 
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of  the  memoir  is,  perhaps,  best  expressed  in  the  authors  own 
conchisions. 

There  exist  in  tlie  cerebral  cortex  regions  whicli  possess  no 
motor  functions,  and  can  be  destroyed  without  motor  impair- 
ment. These  regions  comprise  ihe  occi])ital,  the  sphenoidal 
(temporal),  the  anterior  part  of  the  frontal,  the  orbital  and  tlie 
parietal  lobe  (excepting,  perhaps,  the  foot  of  the  latter),  also  tlie 
lobus  quadratus  and  euneatus. 

The  centre  for  the  movements  of  the  tongue  is  found  at  the 
foot  of  the  third  (inferior)  frontal  convolution,  and  on  the  con- 
tiguous portion  of  the  ascending  frontal  convolution. 

The  centre  for  the  movements  of  the  inferior  part  of  the  face 
occupies  the  lower  part  of  the  two  ascending  (frontal  and  parie- 
tal) convolutions. 

The  centre  for  isolated  movements  of  the  superior  extremity 
exists  in  the  middle  third  of  the  ascending  frontal  convolution. 

The  combined  centre  for  movements  of  the  upper  and  lower 
extremity  (of  the  opposite  side)  is  spread  over  the  paracentral 
lobule,  the  superior  third  of  the  ascending  frontal  and  the  upjter 
two-thirds  of  the  ascending  parietal  convolution. 

III.  In  a  series  of  eight  lectures  delivered  at  the  College  of 
Physicians  and  Surgeons,  Dr.  Seguin  attempts  to  facilitate 
localized  diagnoses  in  nervous  diseases,  by  giving  a  short,  but 
comprehensive,  sketch  of  the  physiological  anatomy  of  the  cord 
and  brain,  including  the  most  recent  researches.  As  far  as 
known,  the  functional  importance  of  the  diflerent  strands  is  like- 
wise stated;  and  thus  there  is  developed  a  schema,  from  which 
lesions  can  be  readily  localized.  As  such,  it  has  some  of  the 
faults,  but  also  all  of  the  merits,  of  a  schema.  It  can  certainly 
serve  as  an  excellent  guide  in  the  labyrinthine  arrangement  of 
the  nervous  system.  The  diagrams  that  are  given  are  very  useful 
in  illustrating  the  text,  though  that  is  itself  sufficiently  clear, 
and  the  critical  remarks  of  the  author  are,  throughout,  judicious. 
It  is  to  be  regretted  that  so  useful  and  convenient  a  condensed 
statement  of  its  subject  is  not  in  a  form  more  generally  acces- 
sible to  the  medical  student.  h.  g. 
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XII.  Metalloskoi'ie  uxi)  Metallotiieeapie.  Von  Prof.  Dr. 
Eulenbiirg  in  Greifswald.  (Reprint  from  the  Wiener 
inediz.  Presse.) 

I.  As  a  general  rule  we  ai'e  not  un(|ualitiedly  prepossessed 
with  the  average  work  or  publication  on  personal  hygiene:  thei'e 
is  too  much  of  a  certain  kind  of  quackery  associated  in  our 
mind  with  this  kind  of  literature.  The  medical  popularizer  is 
so  often  only  the  advertiser  of  a  nostrum  or  a  system,  that  his 
credit  with  the  regular  profession  is  not,  perhaps,  tirst-class  —  nor 
does  it  always  deserve  to  be.  But  these  remarks,  in  a  notice  of 
the  present  Avork,  are  made  only  for  the  purpose  of  saying  that 
it  is  not  to  come  under  the  ban  of  any  a  priori  condemnation; 
that  it  belongs  to  a  class  of  works  that,  so  far  as  they  go,  may  do 
much  good  to  their  readers,  the  laity,  to  whom  they  are  especially 
addressed.  It  is  a  very  legitimate  contribution  to  popular  sani- 
tary literature,  and  not  in  any  proper  sense  a  medical  book.  The 
author  reviews  in  a  rapid  way  the  various  periods  of  life,  and 
the  dangers  that  beset  them,  and  makes  it  a  sort  of  general 
hygienic  guide-book,  a  manual  of  health  for  the  individual.  It 
does  not  go  fully  into  details,  it  follows  in  this  the  safer  course; 
but  its  advice  is  good,  and  stated  in  an  attractive  and  readable 
manner.  The  physician  ought  not  to  require  the  information 
this  volume  contains;  but  it  is  one  that  he  can  safely  recom- 
mend to  his  patients  and  friends.  It  is  neatly  and  handsomely 
gotten  up. 

II.  This  volume  consists  of  some  twelve  lectures  delivered  at 
the  Medical  College  of  Ohio  by  the  author,  who  holds  the  chair 
of  physiology  and  clinical  medicine  in  that  institution.  Though 
thus  few  in  number,  they  are  sufficiently  comprehensive  in  their 
subjects,  since  they  range  over  the  wdiole  field  of  biology,  paleon- 
tology and  evolution,  as  well  as  some  of  the  niore  purely  physio- 
logical themes.  Dr.  Whittaker  is  fully  in  accord  with  the  most 
advanced  theories,  and  accepts  them  with  somewhat  less  reserve 
than  we  should  ourselves.  An  evidence  of  his  tendencies  is 
shown  in  some  of  his  references,  such  as  that  to  Carl  Vogt, 
where  he  calls  him  "  one  of  the  most  profound  philosophers  of 
his  day."  We  cannot,  however,  justly  disparage  in  any  degree 
his  book  ;  it  contains  nothing  that  a  medical  man  ought  not  to 
know,  but  we  are  of  the  opinion  that  few  obtain  all  its  informa- 
tion during  their  undergraduate  course  in  the  lecture-room.  As 
an  introduction  to  the  study  of  physiology  it  is  the  most  com- 
prehensive we  have  yet  seen  in  so  small  a  compass,  and  one  of 
the  most  attractively  written.  Dr.  Whittaker  is  evidently  well 
up  in  his  subject,  and  if  the  following  lectures  in  the  regular 
course  are  in  any  way  as  full  and  valuable  as  these,  the  stu- 
dents at  the  Ohio  Medical  College  are  especially  favored — pro- 
vided, always,  that  their  preparatory  training  has  been  equal  to 
the  demands  of  this  preliminary  course.    The  book  is  well  worth 
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reading,  not  only  by  the  medical  studeiil,  but  also  by  the  practi- 
tioner and  the  cultivated  layman. 

III.  This  is  the  republication  of  the  second  edition  of  an 
English  work  of  considerable  value.  It  consists  mainly  of  a 
discussion  of  numerous  clinical  histories  illustrating  the  effects 
of  raeclianical  and  physiological  rest  in  the  treatment  of  various 
surgical  and  other  disorders,  many  of  them  of  decided  interest, 
though  they  are  hardly,  in  all  cases,  discussed  with  reference  to 
the  latest  information  which  Ave  have  on  the  physiology  of  the 
nervous  system.  It  is  a  book  that  can  often  be  consulted  with 
prolit  by'  the  practitioner,  and  contains  a  great  deal  of  plain 
common  sense  applied  to  medical  and  surgical  treatment.  The 
wood-cuts,  Avhich,  though  not  artistic,  illustrate  the  text  very 
fairly,  and  the  typography,  etc.,  are  all  that  can  be  demanded 
for  the  very  reasonable  price  at  which  this  series  is  sold  —  one 
dollar  a  volume. 

IV.  This,  the  second  volume  of  Wm.  \Yood  &  Co.'s  dollar 
series  of  medical  books,  is,  like  its  predecessor,  an  American 
republication  of  an  English  work.  It  belongs  to  the  general  class 
of  condensed  manuals  —  almost  too  condensed,  in  fact,  to  be 
the  sole  text-book  for  the  student  in  its  department.  Still,  it 
may  serve  a  very  good  purpose  as  a  work  of  reference  for  the 
busy  physician;  for  his  purpose  the  quality  of  the  contents  of 
the  woi-k  in  some  respects  may  atone  for  its  quantitative  defi- 
ciencies, which  he  can  supply  out  of  his  own  knowledge.  And  yet 
there  are  many  features  in  this  work  Avhich  we  like;  among  them 
we  may  mention  its  cosmopolitan  character  :  the  author  having 
left  Great  Britain  for  one  of  its  colonial  dependencies  is  less  limit- 
edly  insular  or  European  in  his  references,  and,  presumedly,  in  his 
reading,  than  are  many  of  the  Transatlantic  writers.  Though 
it  is  of  no  special  advantage  to  an  American  physician  to  see 
his  own  countrymen  freely  quoted  by  a  foreign  writer,  yet  it  is 
not  so  common  as  to  be  unpleasing  to  him.  The  remarks  on 
treatment,  also,  are  generally  very  sensible  and  practical. 

Among  its  deficiencies  we  notice  nothing  is  said  in  regard  to 
cerebro-spinal  meningitis,  cholera  infantum  as  a  special  variety 
of  gastro-intestinal  disorder,  and  of  various  surgical  and  congen- 
ital conditions  in  children  that  are  frequently  met  with  and  must 
be  attended  to  by  the  practitioner.  What  is  given  is  generally 
so  well  stated  that  the  regret  for  the  omissions  is  increased.  The 
therapeutic  hints  and  formulary  at  the  end  of  the  work  will  un- 
doubtedly be  of  use  to  many  of  its  readers. 

In  conclusion  we  can  honestly  recommend  the  book,  not  as  a 
comprehensive  and  complete  treatise  on  the  diseases  of  children, 
but  as,  what  the  author  states  was  his  intention  to  make  it,  a 
handy  book  of  reference  to  the  student  and  practitioner. 

V.  These  little  volumes  are  not  intended  for  the  physician,  but 
for  the  general  public,  to  whom  they  ought  to  be  of  much  value. 
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Each  primer  is  written  by  a  medical  man  specially  fitted  to  speak 
upon  the  subject  ;  the  list  of  editors  and  contributors,  including 
as  it  does  such  names  as  Crichton-Browne,  Tilbury  Fox,  Sidney 
Ringer,  Henrj-  Power,  and  others,  is  such  as  to  insure  confidence 
that  the  little  books  are  none  of  them  open  to  the  objections  we 
have  already  alluded  to  as  valid  in  the  case  of  many  popular 
sanitary  ])ublications.  The  American  editions  are  neatly  gotten 
up,  and  furnished  at  a  price  (forty  cents)  well  w'ithin  their  value 
and  the  reach  of  every  one  to  whom  they  are  addressed.  We 
shall  notice  some  of  them  upon  special  subjects  in  other  places, 
as  they  appear  from  time  to  time,  and  would  bespeak  for  them 
the  largest  circulation, 

YI.  This  little  book  is  a  convenient  pocket  hand-book  of  the 
principal  medical  essential  points  of  chemistry,  arranged  in  the 
form  of  a  catechism  of  questions  and  answers.  For  those  who 
wish  to  have  always  at  hand  for  convenient  reference  a  memo- 
randum of  chemical  compatibilities  and  incompatibilities  of 
drugs,  and  medical  chemical  tests,  it  will  prove  very  useful.  Its 
form  and  arrangement  would,  we  should  think,  preclude  its  ever 
being  used  as  a  text-book,  or  even  a  convenience  for  "  cramming  " 
for  examinations  ;  it  is  hardly  complete  enough  for  either  of 
these  uses,  and  therefore  is  almost  or  quite  unobjectionable  in 
those  respects.  In  size  it  is  hardly  larger  than  the  average 
pocket  dose  book,  and  can  be  conveniently  carried  in  a  medicine 
case  if  so  desired. 

VII,  Dr.  Borck's  little  treatise  on  Fracture  of  the  Femur  con- 
sists of  two  parts:  the  first  describes  the  author's  own  method, 
and  the  second  is  a  general  review  of  the  treatment  of  this  acci- 
dent. Dr.  Borck's  method  consists  in  the  use  of  a  double  in- 
clined plane,  with  traction  on  the  thigh  ;  and  the  memoir  as  a 
whole  may  be  considered  as  an  argument  in  favor  of  this  plan. 
It  is  issued  to  meet  the  demand  for  reprints  of  his  original  articles 
in  the  St.  Louis  Medical  and  Surgical  Journal,  which  form  the 
substance  of  the  volume. 

VIII.  New  Theories  of  the  Great  Physical  Forces  is  a  rather 
ambitious  attempt  to  account  for  the  phenomena  of  the  universe 
in  a  manner  altogether  difi^erent  from  that  which  has  been  ac- 
cepted by  the  scientific  world  generally.  It  is  Dr.  Rogers'  idea 
that  all  the  forces  of  nature  are  really  one,  which  he  calls  mag- 
netism, or,  rather,  vito-raagnetism;  and  from  this  stand-point 
he  attempts  to  account  for  all  physical  phenomena.  The  book 
is  really  only  a  statement  of  his  views — -not  an  argument  in 
their  favor;  and  as  he  or  any  one  else  has  the  privilege  of  hold- 
ing them  at  pleasure,  perhaps  no  objection  can  be  made  to  it.  It 
will  not  convince  any  one  except  such  as  choose  to  follow  the 
author's  authority.  It  is  not  possible  for  scientific  men  to  take 
reasonable  offense  at  \\\v  temper  of  the  work;  the  apology  in 
the   prelace  should  insure  against  such  a  feeling. 
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IX.  Dr.  Hammond's  paper,  read  before  the  Medical  Society 
of  the  State  of  New  York  last  February,  is  a  plea  for  the  better 
understanding  on  the  part  of  the  people  in  regard  to  insanity, 
and  a  protest  against  the  exclusive  claim  made  by  asylum  super- 
intendents that  they  are  the  only  ones  who  understand  the  sub- 
ject and  are  entitled  to  speak  upon  it  ex  cathedra,  and  that  this 
wisdom  will  die  with  them.  He  shows  that  the  present  condi- 
tion of  public  sentiment  in  rcgai-d  to  the  care  of  the  insane,  and 
which  has  been  largely  brought  about  through  the  eftbrts  of 
asylum  physicians,  is  to  a  great  extent  erroneous,  and  that  it 
tends  in  many  ways  to  the  public  disadvantage.  The  ex- 
clusive treatment  of  the  insane  in  large  asylums  leads  to  great 
public  expenditures;  the  tendency  of  these  asylums,  under  their 
present  system  of  management,  is  too  often  in  a  direction  alto- 
gether opposed  to  the  most  scientific  and  effective  treatment  of 
the  disease.  We  shall  have  frequent  occasion  to  allude  to  this 
subject.  The  question  of  asylum  reform  is  one  to  which  this 
journal  is  fully  committed,  and  may  include  this  paper  else- 
where in  a  more  extended  notice.  We  commend  it  to  the  atten- 
tion of  thoughtful  members  of  the  medical  profession. 

X.  This  is  a  new  edition  of  this  very  convenient  abbreviated 
hand-book  of  skin  diseases.  The  changes  and  additions  are 
slight,  being  mainly  in  the  remarks  on  classification,  and  a  few 
other  places.  The  index  is  also  a  useful  addition,  even  in  so 
small  a  volume  as  this. 

XI.  The  fifth  number  of  Dr.  Duhring's  atlas  of  skin  dis- 
eases is  fully  up  to  its  predecessors  in  artistic  and  literary  rnerit. 
The  affections  described  and  figured  are  scabies,  herpes  zoster, 
tinea  sycosis  and  eczema  (vesiculosum).  The  only  general  re- 
mark we  will  make  about  it  is,  that  it  appears  to  us  to  be  the 
finest  and  most  useful  work  of  its  kind  that  we  have  ever  seen. 

XII.  In  this  very  critical  article  Dr.  Eulenburg  reviews  the 
different  statements  and  reports  on  metalloscopy,  chiefly  by 
French  observers.  His  own  experiments  on  the  galvanic  cur- 
rents produced  by  contact  of  metals  Avith  the  human  skin  are 
detailed;  but  he  admits  that  they  aftbrd  no  clue  for  the  solution 
of  the  different  problems.  On  the  whole,  he  cautions  against 
both  unjust  scepticism  and  hasty  belief,  occupying  himself  a 
stand-point  of  critical  expectation. 
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MANAGEMENT    OF    THE    INSANE. 


THERE  liave  been,  since  our  latest  references  to  this 
subject  in  the  pages  of  the  Journal,  nnraerous  fresh 
evidences  brought  to  light  that  there  is  need  for  a  careful 
examination  by  duly  constituted  authorities,  and  based  on  this 
a  reform  of  the  actual  practical  management,  in  general  and 
in  detail,  of  our  asylums  for  the  insane.  Under  this  head 
we  would  call  the  attention  of  our  readers  to  the  move- 
ment set  on  foot  in  the  State  of  New  York,  having  as  its 
object  a  thorough  examination  into  the  past  and  present  con- 
dition of  the  numerous  asylums  within  the  limits  of  that  grea-t 
commonwealth.  It  is  in  the  form  of  a  petition  addressed  to 
the  New  York  Legislature,  numerously  signed,  and  a  copy  of 
wliich  we  subjoin.     It  is  as  follows : 

"To  t/ie  Legislature  of  the  State  of  New  YorJc: 

"  The  Petition  of  the  undersigned  Physicians,  Lawyers,  and 
other  Citizens  of  the  State  of  New  York,  represents  as 
follows  : 

"There  has  lately  sprung  up  a  general  and  marked  discontent 
in  the  public  mind  with  regard  to  the  management  of  our  in- 
sane asylums.  From  the  nature  of  the  case,  the  internal 
mechanism  of  these  institutions  being  more  or  less  secluded 
from  public  scrutiny,  it  was  not  to  be  expected  that  the  popu- 
lar feeling  could  point  to  any  special  fault  in  the  system  as  its 
cause.  Like  most  popular  movements,  the  agitation  of  the 
asylum  (piestion  has,  until  quite  recently,  rested  on  isolated 
and  flagrant  instances  of  abuse,  rather  than  on  the  great 
systemic  defects  of  which  these  instances  were  but  the 
outcome. 


342  JEdit07'ial  Departmeni. 

"  But  within  the  past  few  years,  members  of  the  medical 
profession,  whose  studies  led  them  to  investigate  asylums, 
without  bias  or  prejudice,  purely  in  the  interests  of  medical 
psychology  and  philanthropy,  have  made  public  charges 
against  the  system  of  asylum  supervision  and  asylum  manage- 
ment in  this  State  which  are  deserving  of  notice. 

"  They  merit  special  attention  for  the  single  reason,  if  there 
were  no  other  reasons,  that  those  now  at  the  head  of  our 
asylums,  have  been  either  unable  or  unwilling  to  answer  their 
arguments,  or  to  disprove  their  allegations. 

"  Many  of  these  defects,  medical  and  administrative,  have 
been  admirably  and  fully  set  forth  by  Dr.  H.  B.  Wilbur  in  his 
'  Report  on  the  Management  of  the  Insane  in  Great  Britain,' 
published  in  1876  and  1877.  This  writer  institutes  a  compar- 
ison between  the  management  of  the  insane  in  the  two 
countries  which  is  as  humiliating  as  it  is  instructive. 

"  The  following  points  are  among  the  most  prominent 
features  of  the  pending  inquiry.  Some  of  them  rest  upon  exact 
evidence,  others  can  be  substantiated  by  responsible  members 
of  the  medical  profession,  and  regarding  still  others,  strong 
circumstantial  evidence  can  be  adduced.  It  is  the  purpose  of 
the  projected  investigation  to  discern  how  many  of  the 
questions  herein  set  forth  can  be  satisfactorily  answered  un- 
der oath.  We  also  believe  that  the  points  referred  to  by  these 
queries  are  of  the  highest  importance  for  the  w^elfare  of  the 
unfortunate  insane. 

"questions  relating  to  the  management  of  asylums. 

"  1.  How  many  days  in  the  year  is  the  Superintendent  actu- 
ally and  really  on  duty  in  his  office  or  in  the  wards  \ 

"  2.  How  many  days  in  the  year  is  the  Superintendent  away 
from  his  asylunj  engaged  in  private  business,  in  medical  or 
medicolegal  consultations,  attending  upon  courts  without  an 
order  from  the  Attorney-General  or  other  proper  authority  ? 

"3.  Does  not  the  State  (or  city),  in  giving  the  Superinten- 
dent a  fair  or  large  salary,  make  a  coTitract  for  the  use  of  his 
whole  time,  usual  vacation  excepted  ? 

"4.  How  often  in  a  week  does  the  Superintendent  see  and 
speak  to  every  patient  under  his  charge  { 
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"  5.  How  many  patients  in  the  asylum  are  seen  only  once  a 
month,  or  less  often,  by  the  Superintendent  \ 

"  6.  How  frequently  does  the  Superintendent  make  unex- 
pected visits  to  his  wards  I  Plow  often  does  he  make  tours 
between  midnight  and  morning,  to  observe  the  symptoms  of 
some  patients,  and  to  see  how  nurses  and  watchmen  perform 
their  duties  '. 

"  7.  How  many  patients  are  actually  and  really  under  the 
Superintendent's  own  medical  treatment  ? 

"  8.  Does  the  Superintendent  see  and  examine  every  new 
case  immediately  after  admission  ;  and  is  he  responsible  for  the 
registered  diagnosis,  and  general  treatment  ? 

"9.  Does  the  asylum  possess,  and  do  its  medical  officers 
really  use  such  common  instruments  as  the  thermometer, 
ophthalmoscope,  resthesiometer,  dynamometer,  sphygmograph, 
microscope,  faradic  and  galvanic  electrical  batteries,  the  spec- 
ulum and  uterine  sound,  chemicals  for  the  analysis  of  urine, 
etc.? 

"  10.  Is  feeding  by  force  ahoays  done  by  a  medical  officer 
or  in  his  presence,  as  it  should  be  ? 

"11.  Is  the  Superintendent  consulted  whenever  forcible  re- 
straint is  required  ;  and  is  the  duration,  manner  and  result  of 
this  mechanical  restraint  duly  recorded  in  a  book  kept  for 
the  inspection  of  the  Commissioner  in  Lunacy  and  of  the 
courts  ? 

"  12.  How  frequently  does  the  Superintendent  avail  himself, 
for  the  benefit  of  his  patients,  of  consultations  with  general 
physicians  and  surgeons,  and  gentlemen  eminent  in  the  several 
departments  of  medicine  ? 

"  13.  Do  you  ever  employ  the  barbarous  and  injurious  means 
of  restraint  known  as  a  '  crib  i ' 

"  14.  Are  undergraduates  in  medicine  ever  emj)loyed  in 
your  asylum  as  assistant  physicians,  or  acting  assistant  phy- 
sicians ? 

"questions  kefeeking  to  the  inspection  of  asylums. 

"  1.  Does  the  Commissioner  in  Lunacy  give  any  notice  of 

his  coming  to  the  officials  of  an  asylum  he  is  about  to  inspect? 

"  2.  Has  the  Commissioner  ever  visited  asylums  at  unusual 

24 


S44  Editorial  Jyejmrtment. 

hours,  as  in  tlie  middle  of  the  night  or  in  the  very  early  morn- 
ing, in  order  to  determine  the  usual  condition  of  their  wards  ? 

"  3.  Does  the  Commissioner  ever  go  ahout  an  institution 
without  company,  or  at  any  rate  without  a  medical  or  other 
officer  whose  presence  can  prevent  free  speaking  on  the  part 
of  attendants  and  patients? 

"  4.  How  frequently  are  inspections  made  in  the  various 
asylums  ;  and  how  many  days  in  the  year  is  the  Commissioner 
in  Lunacy  engaged  in  private  business  not  legitimately  apper- 
tainino^  to  his  office  ? 

"  5.  Does  not  the  State,  in  paying  the  Commissioner  a  fair 
salary,  make  a  contract  for  his  whole  time,  customary  vacation 
excepted  ? 

"  6.  Was  the  j^resent  Commissioner  appointed  in  strict 
accordance  with  the  law  which  requires  the  candidate  for  this 
position  to  have  been  a  '  physician  of  experience  V 

"  Besides,  your  petitioners  believe  the  following  statements 
to  be  well  founded.  They  refer  to  more  strictly  medical  mat- 
ters than  the  above-recited  questions,  yet  we  consider  that  if 
these  evils  exist,  the  State  and  the  patients  in  our  asylums  are 
highly  interested  in  their  eradication. 

"  1.  Superintendents  of  insane  asylums  are,  nearly  without 
exception,  not  cliosen  from  among  medical  men  who  have  pur- 
sued special  studies  in  neurology  at  home  and  abroad,  and  who 
are  well  trained  physicians,  but  from  among  assistant  physi- 
cians of  asylums  who,  after  having  been  badly  chosen  {vide 
infra)^  have  passed  a  number  of  years  immured  in  an  institu- 
tion. 

"  2.  Assistant  physicians  of  asylums  (future  candidates  for  the 
position  of  superintendent)  are  nearly  always  men  just  issued 
from  our  too  elementary  medical  schools ;  men  who  have  not 
served  in  civil  hospitals  (which  can  be  entered  only  by  severe 
competitive  examinationj;  their  qualifications  are  not  submit- 
ted to  any  test;  when  in  the  institution  they  are  not  furnished 
with  means  of  study  (medical  journals,  books  and  instruments); 
and,  inevitably,  as  years  go  by,  they  forget  what  general  medi- 
cine they  knew  on  graduating. 

"  3.   Assistant  physicians,  moreover,  are  overworked,  and 
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wretchedly  paid.  Their  time  is  taken  up  by  visiting  too  many 
patients,  by  writing  interminable,  useless  histories  of  cases, 
and  by  various  '  official  '  duties,  such  as  talking  by  the  hour 
with  friends  of  patients,  receiving  visitors,  etc.  The  largest 
asylum  under  State  management  (in  this  State)  has  only  four 
assistant  physicians  for  between  six  and  seven  hundred  pa- 
tients. In  a  general  hospital,  like  Bellevue  or  the  New  York 
Hospital,  every  division  of  from  forty  to  eighty  patients  is  offi- 
cered by  one  attending  physician  (who  really  sees  his  patients 
daily)  and  three  assistants,  all  graduates,  selected  from  among 
a  crowd  of  the  best  men  by  a  severe  competitive  examination. 
And  it  must  be  borne  in  mind  that  in  general  hospitals  there 
are,  as  in  insane  asylums,  very  many  chronic  cases  requiring  a 
minimum  of  care.  From  this  comparative  statement  it  is  at 
once  evident  that  in  spite  of  enormous  outlays  of  money  our 
insane  asylums  are  indifferently  officered. 

"4.  Superintendents  and  their  assistants,  with  hardly  an 
exception,  are  not  versed  in  the  new  anatomy  and  physiology 
of  the  nervous  system,  the  part  chiefly  concerned  in  insanity. 

"  5.  Superintendents  and  their  assistants,  with  hardly  an 
exception,  are  not  believed  to  be  skilled  in  the  modern 
methods  of  diagnosis  and  of  post-mortem  examination.  Few  of 
them  are  able  to  read  in  the  original  the  invaluable  contribu- 
tions to  insanity  and  its  treatment  which  w^e  owe  to  German 
and  French  scientific  physicians  for  the  insane. 

"  6.  The  little  pathological  work  which  has  been  done  in  our 
asylums  at  enormous  cost  has  been  of  the  most  elementary  sort, 
and  has  been  ridiculed  at  home  and  abroad.  With  the  lib- 
eral aid  it  receives  from  the  State,  the  pathological  laboratory 
in  one  of  our  asylums  did  not  furnish  the  materials  for  success- 
ful competition  for  the  great  Tuke  prize,  for  the  best  essay  on 
the  pathological  anatomy  of  insanity,  offered  in  England  last 
year. 

"  7.  In  some  of  our  asylums  the  pernicious  practice  of  allow- 
ing undergraduates,  accepted  without  bona  fide  examination, 
to  act  as  assistant  physicians,  is  tolerated.  This  is  highly  unjust 
to  the  patients,  who  have  a  right  to  medical  attendance  in  the 
legal  sense,  and  also  to  practitioners  outside.  The  lunacy  laws 
of  1874  provide  that  no  practitioner  can  certify  to  the  lunacy 
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of  a  patient  unless  he  have  been  three  years  in  the  practice  of 
his  profession  ;  and  it  thus  happens  that  this  experienced  phy- 
sician's diagnosis  and  certificate  are  in  a  measure  subjected  to 
the  revision  and  control  of  men  who  have  not  yet  ol)tained 
their  degree,  or  of  others  who  have  just  passed  from  the 
benches  of  the  medical  school  to  the  asylum, 

"In  view  of  the  above  numerous  reasons  for  believing  that 
there  exists  gross  mismanagement  in  the  medical  administra- 
tion of  insane  asylums  in  this  State,  your  petitioners  do  respect- 
fully request  that  your  honorable  body  appoint  a  committee 
for  the  examination  of  the  management  of  all  institutions  for 
the  care  of  the  insane  in  the  State  of  New  York. 

"  And  your  petitioners  will  always  pray,  etc." 

These  are  serious  statements,  and  it  is  sincerely  to  be  hoped, 
whether  true  or  not,  they  will  be  once  for  all  taken  up  by 
the  proper  authorities,  and  the  fullest  opportunity  given,  not 
only  to  establish,  but,  if  it  can  be  done,  to  refute  them.  Until 
this  is  done,  asylum  management  in  this  country  must  and 
will  remain  under  painful  suspicions,  whether  fairly  or  not. 
Various  recent  occurrences  have  only  served  to  increase 
these  suspicions  in  the  public  mind,  whether  professional  or 
general.  We  would  cite  as  instances  the  results  arrived  at 
in  a  Minnesota  asylum  —  at  one  in  particular  in  the  State  of 
Ohio,  and  at  others,  such  as  in  Michigan,  New  York,  Massa- 
chusetts, etc.  Examples  of  the  most  grave  faults  of  manage- 
ment, financial,  administrative  and  medical,  have  been  re- 
cently made  known,  Avhich  give  serious  emphasis  to  such  a 
memorial  as  the  one  quoted  above,  and  the  particulars  relat- 
ing to  many  of  which  are  accessible  to  us,  but  for  which  we 
have  no  room  at  present.  But,  in  view  of  what  is  already 
known,  we  feel  no  hesitation  in  joining  in  the  demand  for  a 
thorough  investigation  of  the  whole  subject  of  asylum  man- 
agement in  this  country,  and  for  devising  some  better  means 
than  now  exist  for  detecting  and  remedying  shortcomings  and 
abuses  of  whatever  kind.  It  should  result  in  benefit,  not  only 
to  such  asylums  as  are  notoriously  mismanaged,  but  even  to 
such  as  are  practically  above  reproach. 
,     We  earnestly  hope  that  the  same  earnest  and  intelligent 
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effort  may  be  made  in  other  States  as  the  above  petition 
shows  is  being-  made  in  the  State  of  New  York  :  to  place 
asylum  management  on  a  better  footing,  from  every  point  of 
view.  We  wish  to  see  less  of  the  one-man  power  in  the  asy- 
lums, and  a  more  efficient  and  responsible  system  of  inspection 
and  control. 


We  cannot,  in  our  editorial  columns,  adequately  notice  the 
decease  of  every  noted  person  in  neurological  medicine, — our 
space  is  not  sufficient  for  that  purpose;  but,  since  our  last 
issue,  the  news  has  come  of  the  death  of  two  men  so  worthy 
of  special  notice,  for  such  different  reasons,  that  we  could 
well  afford  to  break  a  custom  that  we  have  followed  in  the 
main  for  the  past  two  or  three  years.  In  the  case  of  Dr. 
Benedict  Stilling  it  is  only  justice  to  do  honor  to  his  memory, 
for  his  works  have  had  but  scanty  recognition  as  compared 
with  their  merits  during  his  life ;  and  though  Prof.  Tardieu 
was  not,  strictly  speaking,  a  neurologist,  his  name  is,  never- 
theless, so  great  a  one  in  the  literature  of  insanity,  that  his 
death  cannot  be  passed  unnoticed  by  us.  Though  known  to 
some  extent  as  a  writer  on  pathological  subjects,  his  great 
reputation  was  made  in  the  departments  of  forensic  and  pub- 
lic medicine ;  and  in  this  his  abilities  received  ample  recog- 
nition. It  is  probable  that  no  one  man  was  ever  as  much  an 
authority  in  medico-legal  matters  before  the  French  courts  as 
Prof.  Tardieu.  The  number  of  his  separate  reports  on  such 
subjects  as  were  referred  to  him  as  expert  by  the  tribunals 
had  reached  in  1876,  when  his  active  life  may  be  said  to  have 
ceased,  to  the  almost  incredible  number  (according  to  Prof. 
Chaufford)  of  live  thousand  two  hundred  and  thirty-nine. 

Dr.  Stilling  was  an  entirely  different  type  of  an  investi- 
gator from  the  able  and  brilliant  Parisian  professor.  A  prac- 
ticing physician  and  surgeon  in  the  little  city  of  Cassel,  he 
was  scarcely  known  even  to  his  own  countrymen  — -  or,  rather, 
perhaps  his  reputation  was  but  a  vague  and  general  one  to 
the  many  —  and  he  was  properly  appreciated  only  by  the  few. 
And  yet  he  was  one  of  the  most  accurate  and  extensive  in- 
vestigators   of    the    microscopical   anatomy   of    the   nervous 
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system  that  has  ever  lived ;  and  even  his  earlier  works  at 
this  day  are  marvels  of  research. 

His  first  important  nenrolo<^ical  publication,  to  our  knowl- 
edge, was  a  work  of  several  hundred  pages  on  spinal  irritation, 
printed  in  1840.  In  1842,  in  conjunction  with  another  physi- 
cian of  Cassel,  Wallach,  he  published  his  first  researches  on 
the  spinal  cord.  In  1843  appeared  his  treatise  on  the  me- 
dulla oblongata,  followed  in  1846  by  his  great  work  on  the 
pons  varolii,  printed  in  Latin  and  German,  which  was  spe- 
cially mentioned  by  Schneder  Van  der  Kolk  as  a  i-emarkable 
monument  of  German  industry  and  perseverance,  while  at  the 
same  time  he  noticed  the  neglect  it  had  received  from  anato- 
mists. These  were  followed  by  his  still  more  extensive  and 
valuable  newer  researches  on  the  spinal  cord,  published  in 
1856-1859,  and  his  similar  work  on  the  cerebellum,  the  first 
part  of  which  made  its  appearance  in  1870,  and  which  has 
just  been  completed.  It  is  difficult  to  characterize  these 
works,  we  know  scarcely  anything  that  is  at  all  comparable 
to  them  in  many  respects,  considering  the  time  of  their  ap- 
pearance, and  the  other  circumstances  of  their  production. 

Besides  these  Dr.  Stilling  was  the  author  of  various  contri- 
butions to  the  medical  periodical  literature  of  his  country, 
some  of  them  within  the  past  two  or  three  years.  All  this 
literary  work  was  done  in  the  leisure  time  of  a  general  prac- 
titioner and  surgeon ;  he  never,  so  far  as  we  know,  held  any 
professional  or  other  position  especially  favorable  to  such  ex- 
tended personal  scientific  research. 

One  reason  for  the  fact  that  the  labors  of  Dr.  Stilling  re- 
ceived so  little  recognition,  at  least  until  lately,  is  perhaps 
that  which  has  already  been  suggested  by  Schroeder  Van  der 
Kolk,  viz.,  the  magnitude  and  form  of  his  publications  has  de- 
terred anatomists  from  their  examination.  It  is  not  a  credita- 
ble showing  that  such  a  mine  of  valuable  observations  should 
have  been  neglected  on  account  of  its  richness  and  extent. 
Perhaps  a  better  reason  is  to  be  found  in  the  fact,  that  while 
Dr.  Stilling  was  pre-eminent  as  an  observer,  he  was  not 
equally  great  in  making  deductions  from  his  observations,  he 
made  no  startling  and  brilliant  generalizations  to  call  attention 
to  his  work,  and  it  may  be  was   sometimes  wrong  in  those 
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that  lie  did  make.  His  works  have  been,  therefore,  ahnost  a 
terra  incognita  to  the  physiological  student,  notwithstanding 
that  they  contain  fticts  that  are  full  of  suggestiveness  to  him. 
It  was  apparently  Dr.  Stilling's  intention  to  complete  the 
anatomy  of  the  central  nervous  system  in  a  systematic  and 
thorough  manner,  and  it  is  to  be  hoped  that  the  part  on  the 
cerebrum,  the  only  one  lacking,  has  been  left  in  such  a  form 
as  to  admit  of  its  publication  under  proper  supervision.  But 
whether  this  be  the  case  or  not,  enough  has  been  done  to 
make  him  remembered  as  an  investigator,  who,  without  nota- 
ble advantages,  was  one  of  the  most  accurate  and  indefatigable 
that  the  world  has  ever  known  in  this  department;  who  ap- 
parently caring  little  for  present  reputation,  continued  to  do 
honest  and  faithful  work,  until  long  after  the  usual  period  of 
active  literary  production. 

In  this  connection  we  should  also  notice  the  recent  death  of 
Dr.  Isaac  Hays,  of  Pliiladelphia,  the  oldest  medical  editor, 
and  indeed  the  oldest  living  editor  in  the  United  States,  the 
news  of  which  has  just  reached  us  as  we  go  to  press.  He 
had  been  editorially  connected  with  the  American  Journal 
of  Medical  Sciences  almost  or  quite  from  its  beginning,  and 
to  him  is  largely  due  the  high  character  it  has  attained  at  the 
head  of  American  medical  journalism. 


Since  our  last  issue,  the  death  of  Dr.  John  M.  "Woodworth, 
Surgeon  General  of  the  United  States  Marine  Hospital  Service, 
has  occurred.  Dr.  Woodworth  had  succeeded  in  bringing  the 
service  over  which  he  presided  to  a  high  state  of  efficiency. 
But  few  knew,  or  ever  will  know,  of  the  amount  of  self- 
sacrificing,  disinterested  labor  he  expended  in  the  work  he 
accomplished.  He  has  left  behind  him  a  rare  reputation  as 
an  executive  officer,  and  for  official  integrity. 


We  have  received  the  first  number  of  Dr.  Seguin's  new 
bi-monthly  journal,  the  Archives  of  Medicine,  published  by 
Messrs.  G.  P.  Putnam's  Sons,  Kew  York.     This  is  to  succeed 
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the  series  of  American  Clinical  Lectures,  whicli  has  jnst  been 
discontinued,  and  is  also  to  be  considered  as  a  continuation  ot 
the  Ar'chives  of  Scientifie  and  Practical  Medicine^  edited 
some  years  since  by  Dr.  Brown-Sequard  and  the  present 
editor.  The  character  of  the  Archives  is  insured  by  the 
name  of  the  editor,  and  the  first  issue  fully  meets  all  require- 
ments. Its  make-up,  also,  is  one  of  the  handsomest  we  have 
seen. 


Stevens'  Triennial  Prize,  1882. — This  prize,  established 
by  Alexander  H.  Stevens,  M.  D.,  amounts  to  two  hundred 
dollars.     The  subjects  for  the  next  prize  are  as  follows: 

I.  Lesions  of  the  brain,  in  connection  with  the  tivo  forma 

of  diabetes. 

II.  Diphtheria,  in  its  relations  to  membranous  croup. 

The  competing  essays,  on  either  of  the  above  subjects, 
should  give  an  account  of  our  present  knowledge  and  also 
the  results  of  personal  investigation.  They  must  be  trans- 
mitted to  the  President  of  the  College  of  Physicians  and 
Surgeons,  New  York,  on  or  before  the  first  day  of  January, 
1882.  Each  essay  must  be  designated  by  a  device  or  motto, 
and  must  be  accompanied  by  a  sealed  envelope,  bearing  the 
same  device  or  motto,  and  containing  the  name  and  address 
of  the  author.  The  envelope  belonging  to  the  successful 
essay  wall  be  opened,  and  the  name  of  the  author  announced 
at  the  annual  commencement  of  the  above-named  College,  in 
March,  1882. 

This  prize  is  open  for  universal  competition. 

J.  C.  Dalton,  M.  D., 
Secretary  of  the  Commission. 


With  the  present  month  Dr.  W.  A.  Hammond,  one  of  our 
associate  editors,  announces  a  new  neurological  quarterly  de- 
voted entirely  to  the  publication  of  original  articles,  and  enti- 
tled Neurological  Corii/rihutions. 
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On  account  of  the  slowness  and  difficulty  in  getting  authors' 
proofs  of  articles,  and  some  other  causes,  the  Journal  has  not 
appeared  on  time.  Such  delay  in  its  appearance  must  seldom 
occur. 


On  account  of  the  press  of  matter  into  the  first  department 
of  the  Journal  we  have  been  obliged  to  omit  several  reviews 
until  the  next  issue. 


352  Periscope. 


gerisca^e. 


«7.— ANATOMY  AND  PHYSIOLOGY  OF  THE  NERVOUS 

SYSTEM. 


The  Psvciio-motor  C'entkes  of  New-born  Animals. — The  researches 
by  I'ruf.  J.  Tarchauoff  (i?ey;/e  Mensuelle,  Oct.  and  Nov.,  1878,)  were  intended 
to  e.xauiinc  further  the  interesting  fact  found  by  Soltmann,  that  the  cortical 
motor  centres  are  not  excitable  in  the  new-born  dog  until  the  tenth  day, 
from  which  time  on  they  successively  develop  in  function.  Soltmann  con- 
cluded that  all  movements  of  the  new-born  animal  are  purely  reflex,  and  in 
this  view  he  was  confirmed  by  the  absence  of  all  symptoms  on  destruction 
of  the  hemispheres  before  the  tenth  day.  Subsequently  this  author  found 
further  that  at  this  early  period  no  inhibitory  influence  on  reflex  action  was 
exerted  by  the  hemispheres,  and  that  the  inhibitory  action  of  the  vagus  on 
the  heart  was  also  wanting. 

Soltmann  experimented  only  on  puppies  and  rabbits,  animals  which  are 
born  blind. 

Tarchanoff,  however,  compared  these  results  with  experiments  on  new- 
born guinea-pigs.  This  animal,  born  with  open  eyes,  is  also  more  devel- 
oped at  .birth,  as  is  shown  by  his  bony  skull  and  the  existence  of  furrows 
(four  in  number)  in  the  cerebral  cortex.  In  the  new-born  guinea-pig 
Tarchanoflf  could  easily  excite  isolated  muscular  movements  by  faradizing 
the  cortical  centres.  The  function  of  the  centres  could  even  be  demon- 
strated on  the  fcetus  of  guinea-pigs  some  days  before  birth. 

The  inhibitory  influence  exerted  by  the  cortex  on  reflex  actions  could  also 
be  demonstrated  in  the  new-born  guinea-pig,  by  measuring  the  time  a  cur- 
rent passing  through  the  hind  leg  required  in  order  to  produce  a  reflex 
movement.  This  time  was  very  considerably  lengthened  by  electric  or 
mechanical  irritation  of  the  cortex. 

In  the  new-born  guinea-pig  the  inhibitoiy  action  of  the  vagus  on  the  heart 
was  also  marked  in  Tarchanoft''s  experiments. 

Previous  researches  by  Bibra  and  by  Schlossberger  have  shown  that  the 
fcetal  brain  contains  more  Avater,  but  less  fats  and  phosphorus  than  the  brain  of 
the  adult.  It  has  also  been  shown  that  the  grey  substance  contains  more 
phosphorus  than  the  white  in  the  adult,  but  not  in  the  ftetus. 

Repeating  these  observations,  TarchanofF  found  less  diflference  between 
the  brain  of  the  adult  and  the  new-born  in  the  guinea-pig,  than  in  either 
dog  or  rabbit.  For  microscopic  purposes,  the  brains  were  hardened  in 
Miiller's  fluid;  the  brain  of  the  new-born  guinea-pig  was  well  hardened  after 
four  weeks,  that  of  the  dog  or  rabbit  at  birth  required  six  to  eight  weeks. 

In  the  brain  of  the  new-born  rabbit  the  cortical  grej-  substance  is  still  in 
the  embryonic  state;  there  is  but  an  imperfect  difterentiation  of  the  cells. 
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and  the  subsequent  pyramidal  shape  of  the  ganglionic  cells  can  scarcely  be 
recognized.     The  nerve  fibres  are  entirely  without  myeliue. 

In  the  guinea-pig,  on  the  other  hand,  at  the  same  time  of  life,  the  grey 
substance  is  almost,  though  not  quite,  completel}''  developed,  there  being 
still  some  embryonic  cells.     The  fibres,  however,  are  all  meduUated. 

In  order  to  find  some  anatomical  reason  for  the  difterenee  in  the  degree  of 
inhibitory  influence  exerted  by  the  vagus  on  the  heart  of  adults  and  faHi, 
Tarchauolf  measured  these  nerve  fibres  microscopically.  In  the  new-born 
rabbit  the  vagus  has  but  little  action  on  the  heart,  and  its  fibres  are  still  very 
thin.  The  fibres  in  the  adult  are  two  to  three  times  as  thick,  and  have  a 
medullar}'  sheath  five  to  twenty  times  as  thick  as  the  vagus  fibres  in  the 
new-born  rabbit.  The  functional  power  of  the  nerve  increases  directly 
Avith  the  anatomical  development  of  its  fibres.  The  want  of  activity  of  the 
fcetal  vagus  is  not  due  to  imperfect  development  of  the  inhibitory  ganglion 
in  the  sinus  venosus,  since  Tarchanofl',  diflering  in  this  respect  from  Solt- 
mann,  could  arrest  the  heart  by  exciting  the  sinus  venosus  directly. 

In  the  young  guinea-pig  the  vagus  is  nearly  as  active  as  in  the  adult  ani- 
mal, and  accordingly  Tarchanofl  found  but  a  slight  ditterence  between  the 
size  and  the  development  of  the  fibres  of  the  fcetal  and  adult  guinea-pigs. 

In  order  to  test  his  hypothesis,  that  the  action  of  the  vagus  depends  on 
the  development  of  its  fibres,  and  especially  their  medullary  sheath, 
TarchanofF  examined  the  vagus  of  the  pigeon,  in  which  animal  the  nerve 
has  but  little  power  over  the  heart.  The  fibres  were  found  very  thin,  and 
possessing  but  a  feeble  minute  myeline  covering  as  compared  with  other 
nerves  of  the  bird. 

As  a  general  fact  quite  worthy  of  notice,  the  author  found  that  the  effect 
of  stimulation  of  one  vagus  is  always  increased  by  dividing  the  vagus  of  the 
other  side. 

In  order  to  study  the  development  of  the  nervous  system  under  diflerent 
influences,  Tarchanofl"  cites  hereupon  a  large  number  of  experiments  made 
on  litters  of  puppies,  rabbits  and  guinea-pigs.  The  animals  of  one  litter 
were  kept  in  the  same  conditions  in  general,  but  subjected  to  ditterent 
experimental  influences.  Some  received  daily  a  few  spoonfuls  of  alcohol, 
others  a  small  quantity  of  phosphorus  (about  ^V  grain),  dissolved  in  cod 
liver  oil.  Some  were  put  from  one  to  two  hours  a  day  into  a  condition  of 
cerebral  hyperaemia  by  being  suspended  with  the  head  downward.  The 
brain  of  others  was,  on  the  other  hand,  rendered  an;emic  by  placing  the  rear 
part  of  the  body  into  a  partial  vacuum  for  some  hours  each  day.  The  influ- 
ence of  the  hyperemia  thus  produced  in  the  posterior  part  of  the  body  was 
at  once  evident  on  inspecting  the  exposed  brain.  As  soon  as  the  air  was 
exhausted  from  the  box  in  which  the  animal's  hind  legs  were  included,  the 
brain  became  anaemic  and  less  excitable. 

As  a  result  of  extended  observations,  TarchanofF  states  that  the  adminis- 
tration of  phosphorus,  as  well  as  the  repeated  production  of  cerebral  hyper- 
semia,  results  in  a  hastening  of  the  opening  of  the  lids,  and  an  increase  of 
excitability  of  both  p.sychomotor  and  reflex  centres.  There  is  all  evidence 
of  a  superior  development  of  the  nervous  system  by  the  use  of  phosphorus, 
or  production  of  repeated  hyperaemia.    Besides,  the  brain  of  the  animals  so 
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treated  contains  more  than  the  uornial  aniouiU  (at  that  age)  of  solid  constit- 
uents and  phosphorus. 

The  very  opposite  effects  are  produced  by  daily  doses  of  alcohol  or  the 
frequent  production  of  cerebral  anaemia. 

As  incidental  results,  the  author  mentions  farther  that  there  is  a  difference 
between  the  two  hemispheres  in  new-born  animals.  The  centres  for  move- 
ments of  the  limbs  are  more  excitable  in  the  left  hemisphere,  while  mastica- 
tion can  be  provoked  more  easily  from  the  right  hemisphere.  This  obser- 
vation, if  applicable  to  man,  would  explain  right-handedness. 

Thei'e  is  a  certain  correlation  between  the  activity  of  different  cortical 
centres.  The  natural  act  of  mastication  will,  for  instance,  reduce  the  excit- 
ability of  the  centres  governing  the  limbs.  The  cortical  excitability  is  also 
much  reduced  by  sleep  and  by  derivation  of  attention,  for  instance  by  the 
sight  of  meat  (young  puppies).  The  same  influences  diminish  also  the  reflex 
excitability  of  the  animal.  h.  g. 

Secketory  and  Trophic  Glais^d  Nerves.  —  R.  Heidenhain,  Pfiugcfa 
Archiv,  XVIII.,  p.  1.  From  his  researches  on  the  submaxillary  gland  of 
the  dog,  H.  formulates  the  law,  that  the  percentage  of  salts  in  the  saliva 
increases  with  the  total  amount  of  saliva,  when  the  secretory  nerve  (chorda) 
is  irritated  up  to  a  certain  limit.  This  increase  of  salts  occurs  independent 
of  the  physiological  condition  of  the  gland.  The  amount  of  organic  solids, 
however,  depends  not  only  on  the  degree  of  irritation  of  the  nerve,  but  also 
on  the  state  of  rest  or  fatigue  of  the  gland.  With  the  same  degree  of  ex- 
citation of  the  secretory  nerve,  the  percentage  of  organic  solids  diminishes 
the  longer  the  gland  has  been  in  action.  By  increasing  the  excitation  of  the 
nerve,  the  proportion  of  organic  residue  augments  likewise.  But  if  the 
secretory  nerve  of  a  fresh  (not  fatigued)  gland  be  stimulated,  the  percentage 
of  organic  matter  will  remain  high  after  cessation  of  the  stimulus,  and  di- 
minish subsequently  less  rapidly  than  the  inorganic  salts.  Hence,  H.  con- 
cludes that  the  secretion  of  water  and  salts  on  the  one  liand,  and  of  the 
organic  substance  on  the  other  hand,  occurs  under  difierent  conditions. 

As  regards  the  parotid  gland  of  the  dog,  H.  confirmed  the  statement  of 
Loeb,  that  the  secretory  nerve  is  a  branch  of  the  glosso-pharyngeal  nerve, 
entering  the  tympanic  cavity  with  the  tympanic  branch,  and  passing  thence 
into  the  cranial  cavity  to  join  the  superficial  pretrosal  nerve.  It  finally 
reaches  the  gland  with  the  auriculo-temporal  branch  of  the  trigeminus. 
The  other  gland-nerve  is  the  sympathetic.  The  latter  contracts  the  blood- 
vessels of  the  gland;  the  former  dilates  them.  The  pressure  under  which 
the  parotid  secretion  can  still  occur,  may  amount  to  a  column  of  mercury 
of  106  to  118  mm.  in  height,  a  tension  greater  than  the  blood  pressure  in  the 
smaller  vessels. 

After  prolonged  action  of  the  gland,  the  parotid  saliva  becomes  im- 
poverished in  organic  constituents  ;  less  so  in  the  amount  of  salts.  By 
increasing  the  electric  stimulus,  both  organic  and  inorganic  constituents 
increase  in  percentage;  but  if  the  gland  is  exhausted,  only  the  salts  augment 
in  proportion. 

Heidenhain  could  not  find  any  influence  of  the  sympathetic  on  the  amount 
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of  parotid  saliva.  But  if  tlie  two  secretory  nerves  (cerebral  and  sympatlietic) 
are  simultaneously  excited,  the  percentage  of  organic  matter  increases  con- 
siderably, both  in  the  dog  and  rabbit.  This  could  not  have  been  the  result 
of  the  anfemia  due  to  sympathetic  excitation,  since  no  such  effect  was  ob- 
served hy  interrupting  the  blood  supply  of  the  gland. 

As  H.  had  previously  shown,  the  microscopic  appearance  of  gland  cells  is 
altered  by  a  long-continued  nerve  excitation.  This  change  is  slight  after  ex- 
citation of  the  cerebral  nerve,  but  more  considerable  and  somewhat  differ- 
ent after  stimulation  of  the  sj^mpathetic,  although  the  latter  nerve,  when 
stimulated  alone,  does  not  produce  any  parotid  secretion  whatever. 

In  conclusion,  H.  maintains  the  theory  that  there  exist  secretory  nerves 
Influencing  the  secretion  of  water  and  salts,  and  trophic  fibres  governing 
the  secretion  of  organic  matter.  The  former  fibres  predominate  in  the 
cerebral  gland  nerves;  the  latter  are  mostly  contained  in  the  sympathetic 
salivary  nerves.  

Some  entirely  new  facts  as  regards  the  innervation  of  the  submaxillary 
gland,  have  been  found  by  J.  N.  Langley  {Journal  of  Phys.,  Vol.  I.,  No.  1, 
p.  06),  in  the  cat,  an  animal  not  yet  examined  in  this  respect.  In  the  dog, 
as  is  well  known,  the  saliva  normally  obtained  by  stimulation  of  the  sym- 
pathetic nerve,  is  extremely  viscid,  containing  much  mucin;  whilst  that  ob- 
tained by  stimulation  of  the  chorda  tympani  is  more  or  less  watery,  con- 
taining a  much  less  quantity  of  mucin.  In  the  cat,  however,  the  sympathetic 
saliva  is  less  viscid  than  the  chorda  saliva.  In  dogs  the  chorda  is  paralyzed 
by  a  small  quantity  of  atropia,  but  the  sympathetic  not  at  all  (or  only  by 
excessive  doses. — Langley).  In  the  cat,  on  the  other  hand,  the  two  nerves 
are  almost  alike  in  their  susceptibility  to  the  paralytic  efl'ects  of  atropia. 
In  the  dog,  simultaneous  stimulation  of  both  nerves  checks  the  secretion, 
the  two  nerves  being  apparently  antagonistic  to  each  other;  but  in  the  cat, 
minimal  efiective  stimuli,  when  applied  simultaneously  to  the  chorda  and 
sympathetic  nerves,  are  not  antagonistic,  as  regards  secretion;  on  the  con- 
trary, the  amount  of  secretion  from  the  simultaneous  stimulation  is  at  least 
equal  to  the  sum  of  the  amounts  from  separate  stimulation.  The  effect  of 
stimulation  of  either  nerve  is  even  increased  by  faradizing  the  other  nerve 
with  a  current  by  itself  insuflicient  to  provoke  secretion.  Only  when  both 
nerves  are  simultaneously  exposed  to  very  strong  currents,  the  amount  of 
secretion  which  the  chorda  alone  can  produce  is  somewhat  lessened  by  the 
action  of  the  sympathetic,  probably  from  its  influence  on  the  vessels  of  the 
gland. 

These  researches  were  continued  by  Langley  in  a  subsequent  number 
(Vol.  I.,  Nos.  4  and  5,  p.  332)  of  the  Journal  of  Pliysiology  and  extended  to  the 
antagonism  of  atropin  and  pilocarpin  on  the  submaxillary  gland  of  the  cat. 
We  can  mention  his  principal  results  partly  in  his  own  words. 

An  exceedingly  small  quantity  of  pilocarpin,  0.001  gram.,  will  call  forth 
a  lively  secretion  of  saliva.  A  few  minutes  after  the  beginning  of  the 
secretion  so  produced,  stimulation  of  the  chorda  causes  an  increase  in  the 
flow,  which  is  much  less  than  the  flow  caused  by  equal  chorda  stimulation 
previous  to  the  pilocarpin  injection.  The  effect  of  stimulating  the  sympa- 
thetic is  in  like  manner  diminished,  but  proportionately  less. 
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After  successive  large  pilocarpin  closes  there  occurs  a  long  continuing 
condition  in  which  stimulation  of  the  sympathetic  causes  no  increase,  but 
only -a  decrease  of  the  secretion,  more  and  more  marked  (in  certain  limits) 
with  the  increase  in  the  strength  of  the  stimuli  and  the  time  during  which 
the  stimuli  are  applied,  and  in  which  stimulation  of  the  chorda  causes  a 
very  slight  increase  in  the  secretion,  rather  more  marked  with  the  stronger 
stimuli.  If  a  very  large  quantity  of  pilocarpin  is  brought  into  the  gland 
either  by  direct  injection  into  the  gland  (lingual)  artery  or  into  the  gland 
duct,  the  secretion  ceases  at  once,  and  the  nerves  are  paralyzed  for  some 
time. 

Atropin,  in  sufficient  quantity,  produces  a  complete  stoppage  of  secretion 
and  paralysis  of  the  secretory  nerves  even  after  a  previous  dose  of  pilocarpin. 
The  atropin  efiect  can,  however,  be  completely  overcome  by  a  subsequent 
injection  of  pilocarpin  into  the  gland  arterj^  or  duct.  This  mutual  antag- 
onism can  be  repeatedly  shown,  but  is  each  time  less  perfect  as  far  as  the 
action  of  pilocarpin  is  concerned. 

By  stimulating  either  chorda  or  sympathetic  (electrically)  and  causing  a 
secretion,  the  atropin  paralysis  of  these  nerves,  but  especially  of  the  sym- 
pathetic (which  normally  is  les.s  affected  by  atropin  than  the  chorda),  is 
more  readily  brought  about.  The  atropin  paralysis  is  also  more  readily 
effected  after  prolonged  pilocarpin  secretion,  but  after  pilocarpin  a  some- 
what larger  dose  of  atropin  is  required  to  paralyze  the  chorda  than  is  nor- 
mally the  case.  There  are  two  factors  then  to  be  considered  in  the  paralysis: 
the  amount  of  pilocarpin — this  causes  the  atropin  to  produce  its  effects  less 
readily, — and  the  amount  of  saliva  secreted,  which  enables  the  atropin  to 
produce  its  effects  more  readily. 

The  diminution  of  sympathetic  effect  produced  by  pilocarpin  is  unaffected 
by  a  small  dose  of  atropin,  unless  some  amount  of  secretion  has  taken 
place,  but  in  the  latter  case  the  parts  which  the  atropin  attacks,  be  they 
nerve  endings  or  gland  cells,  are  more  readily  attacked  by  atropin,  and  an 
atropin  paralysis  adds  itself  to  the  pilocarpin  diminution  of  .sympathetic 
effect.  But  although  pilocarpin  in  comparatively  small  quantity,  when  pro- 
ducing a  secretion  tends  to  paralyze  the  sympathetic,  yet  it  but  slightly 
affects  it  if  a  small  amount  of  atropin  (not  enough  by  itself  to  paralyze  that 
nerve)  be  given  previously  or  at  the  same  time. 

As  general  conclusions,  Langley  adds: 

Pilocarpin,  in  proportion  to  the  quantity  given,  paralyzes  both  the  chorda 
and  sympathetic  secretory  fibres. 

The  diminution  of  the  pilocarj^in  secretion  caused  by  stimulating  the 
sympathetic,  is  a  direct  effect  of  diminished  blood  supply,  and  not  of  nerve 
fibres  inliibitory  to  tlie  secretion. 

The  slight  increase  of  saliva  obtained  by  stimulating  the  chorda  after  a 
large  dose  of  pilocarpin,  is  due,  not  to  the  action  of  its  secretory,  but  of  its 
vaso-dilator  fibres.  n.  g. 


Nerve  Degeneratiok. — Notwithstanding  the  large  numlier  of  researches 
on  this  subject.  Dr.  Tli.  Rumpf  ( Unters.  aus  d.  Phys.  Tnsiitut  d.  Univ. 
Heidelberg,  II.,  3,  p.  307)  undertook  an  investigation  on  the  changes  in  divided 
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nerves,  as  a  sequel  to  liis  researches  on  normal  nerves  (this  journal,  Jan., 
1879). 

Twent3'-four  hours  after  division  of  the  sciatic  nerve  of  the  frog,  the 
peripheral  stump  shows  an  escape  of  myeline,  involving  the  fibres  usuall}- 
up  to  the  first  annular  constriction,  though  sometimes  also  further.  The 
following  interannular  segment  (or  at  least  a  part  of  it),  is  filled  with  granules 
and  cannot  be  colored  with  osmic  acid.  The  axis  cylinder  is  not  visible 
until  after  the  removal  of  the  myeline  by  means  of  alcohol  and  ether.  It  is 
then  found  considerably  swollen,  and  terminating  with  a  club-shaped  end  a 
short  distance  from  the  point  of  division.  The  swelling  of  the  axis  cylin- 
der extends  through  one  or  more  interannular  segments.  As  Rumpf  had 
shown  previously,  the  axis  cylinder,  after  separation  from  the  centre,  is 
tumefied  and  finally  dissolved  by  lymph,  hence  the  thickened  club-shaped 
end.  In  this  gradual  swelling  Kumpf  seeks  the  motive  force  for  the  escape 
of  myeline. 

Forty-eight  and  seventy-two  hours  after  the  section  the  myeline  has 
diminished  in  quantity,  and  is  but  feebly  colored  by  osmic  acid.  The 
absorption  of  myeline  is  partly  the  work  of  migrating  cells,  which  enter  the 
nerve  fibre  and  transport  fragments  of  myeline.  By  this  time  more  of  the 
axis  cylinder  has  also  been  absorbed,  while  the  swelling  extends  further 
along  its  course.  The  same  observations  can  be  made  on  the  central  stump 
of  the  nerve. 

The  degenerative  changes  proper  occurring  in  the  peripheral  trunk  of  the 
divided  nerve  are  of  long  duration  and  slow  course  in  the  frog.  Even  seven 
to  eight  days  after  the  division  the  axis  cylinder  is  not  yet  absorbed  wholly 
in  the  interannular  segment  involved  in  the  section. 

An  entirely  diflerent  course  is  observed  if  the  nerve  be  divided  at 
two  places,  i.  e.,  the  portion  observed  be  cut  ofl:'  from  both  centre  and  per- 
iphery. 

While  the  metamorphoses  of  the  myeline  are  as  usual,  the  axis  cylinder 
swells  rapidly  and  is  completely  absorbed  in  the  course  of  a  few  days  after 
a  double  division  of  the  nerve.  Hence,  Rumpf  concludes  that  the  axis 
cylinder  by  itself  has  not  the  ability  to  regulate  its  own  nutrition,  but  that 
its  nutritive  regulation  depends  on  its  connection  with  the  centre.  After 
separation  from  the  centre,  a  certain  but  insufiicient  nutritive  influence  is 
still  exerted  by  the  peripheral  termination. 

Ranvier  has  claimed  that  the  loss  of  conductibility  of  a  divided  nerve  is 
due  to  the  interruption  of  continuity  of  the  axis  cylinder  by  the  encroach- 
ing protoplasm  (this  journal,  Jan.,  1879).  Rumpf,  however,  rejects  this  view, 
since  a  divided  nerve  loses  its  irritability  in  the  frog  within  fourteen  days, 
while  no  interruption  of  continuity  of  the  axis  cylinder  can  be  demonstrated 
even  after  sixteen  days.  Hence,  while  the  nerve  is  unable  to  conduct  motor 
impulses,  a  nutritive  impulse  from  the  periphery  can  still  traverse  it. 

The  horn  sheaths  of  the  nerve  persist  for  quite  a  time  even  after  complete 
solution  of  the  axis  cylinder.  Finally,  however,  they  disintegrate  into 
gi'anules  or  plaques,  and  disappear. 

In  mammals  degenerative  changes  pursue  a  faster  course  than  in  the  frog. 
Still  the  axis  cylinder  is  but  little  changed  the  second  day  after  a  simple 
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division.     Two  clays,  however,  after  a  double  section,  the  axis  cylinders  are 
part  swollen  by  the  action  of  the  lymph,  and  part  completely  dissolved. 


The  Course  of  Sweat  Nerves  and  Vaso-motor  Fibres. — Induced  by 
various  contradictory  statements,  B.  Luchsinger  {Pfliiger's  J.rcA.,  Vol.  18, 
XXXI.,  p.  483)  has  once  more  examined  the  course  of  the  sweat  nerves  in 
the  cat.  He  had  previously  claimed  that  the  sweat  nerves  of  the  extremi- 
ties were  entirely  derived  from  the  sympathetic.  This  was  confirmed  by 
OstroumofF  and  by  Nawrocki.  Adamkiewicz,  however,  and  Vulpian  had 
also  found  sweat  nerves  in  the  spinal  roots  of  the  extremity-nerves. 

To  decide  this  question  a  larger  number  of  cats  were  examined.  The 
abdominal  sympathetic  of  one  side  was  divided,  and  the  animal  either 
allowed  to  recover  during  some  weeks  or  immediately  tested,  by  placing  it 
in  a  heated  box.  In  the  large  majority  the  paw  innervated  by  the  divided 
sympathetic  did  not  perspire  in  the  least. 

But  in  about  one  case  in  every  six  some  sweat  fibres  did  actually  enter  the 
nerves  (of  fore  and  hind  extremity)  through  some  route  other  than  the 
sympathetic.  In  a  second  article,  Luchsinger  and  Puelma  ( Ibid,  p.  489)  fol- 
lowed the  course  of  the  vaso-motor  fibres  of  the  sciatic  nerve  of  the  cat. 
As  an  unexceptional  result  they  found  that  the  nerves  going  to  the  vessels 
of  the  hind  extremity  are  derived  both  from  the  sympathetic  and  the 
spinal  roots. 


Direct  Irritation  of  Nerve  Centres  has  been  studied  by  R.  Mar- 
chand  {Pfluger's  ArcMv,  Vol.  18,  Xll.,  p.  511).  In  the  first  place,  the 
frog's  ventricle,  separated  from  the  greater  part  of  the  auricles,  but  still 
containing  the  ganglia  situated  at  the  auriculo-ventricular  border,  was  com- 
pared with  the  ventricular  muscle  without  ganglia.  Mechanical,  chemical, 
thermic  or  faradic  irritation  will  induce  but  a  single  contraction  in  the 
heart  muscle  free  from  ganglionic  cells,  as  it  is  obtained  by  isolating  the 
lower  part  of  the  ventricle.  If,  however,  the  preparation  still  contains  the 
ganglia,  these  stimuli  cause  a  series  of  contractions.  In  the  case  of  electric 
stimulation  (a  single  induction  shock)  the  number  of  pulsations  increased 
directly  with  the  degree  of  stimulation. 

As  a  second  test  object,  the  spinal  cord  of  decapitated  frogs  was  employed. 
While  a  single  induction  shock  applied  to  a  motor  nerve  produces  but  a 
single  muscle  contraction,  the  same  stimulus  applied  to  the  spinal  cord  pro- 
vokes an  irregular  tetanus  of  some  duration. 


The  Accelerator  Nerves  of  the  Heart. — Strieker  and  Wagner, 
Mediz.  Jahrb.,  Hft.  3,  1878  (abstr.  in  Remie  des  Sci  Med.). 

It  is  now  known  that,  in  the  dog,  the  acceleration  of  the  pulse  is  produced 
by  excitation  of  the  anse  de  VieuMeux,  a  nervous  branch  connecting  the  last 
cervical  ganglion  of  the  sympathetic  to  the  first  tlioracic  ganglion,  or  stellate 
ganglion.  In  order  to  find  the  real  origin  of  the  accelerator  fibres  of  this 
branch,  the  authors  isolated  in  the  chest  of  the  dog  the  trunk  of  the  great 
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sympathetic,  by  cutting  its  aftierent  branches  and  exciting  it,  commencing 
at  the  sixth  thoracic  ganglion.  The  acceleration  thus  obtained  is  due  to  the 
action  of  the  current  on  the  anse  de  Vienssens — since,  if  we  ligate  the  trunk 
below  it,  onlj-  the  upper  segment  remains  excitable.  As  the  acceleration  is 
the  more  marked,  the  nearer  the  electrodes  approach  this  anse  de  Vieussens, 
we  may  conclude  that  the  accelerator  fibres  increase  in  number  as  we  pass 
upward. 

What  is  the  origin  of  these  accelerator  fibres  ?  Do  they  come  from  the 
ganglia  themselves  or  from  the  cord,  passing  along  the  atferent  branches  of 
the  ganglia  ?  Thej'  should  be  referred  to  the  cord.  To  demonstrate  this, 
the  authors  divided  the  vagus  nerve,  and  obtained  an  acceleration  of  the 
pulse  which  diminished  after  section  of  the  two  branches  of  Vieusseus;  the 
pulsations  then  became  a  little  more  frequent  than  at  the  beginning  of  the 
experiment.  The  acceleration  following  the  section  of  the  vagus  is  due 
to  a  tonus  coming  from  the  cord ;  and  the  existence  of  this  accelerator 
tonus  proves  the  medullary  origin  of  the  fibres  which  end  in  the  anse  of 
Vieussens. 

The  authors  go  still  further:  they  obtained  an  acceleration  of  the  pulse 
from  excitation  of  the  cervical  cord;  under  the  same  conditions  they  ob- 
tained it  also  after  division  of  the  accelerator  nerves,  but  more  slowly  and 
only  when  the  blood  pressure  had  been  considerably  raised.  The  acceler- 
ation due  to  excitation  of  the  cord  is  therefore  due  to  two  causes  —  excit- 
ation of  the  accelerator  nerves  and  increase  of  the  blood  pressure. 

En  resume,  the  accelerator  fibres  arise  in  the  cervical  cord,  following  first 
a  descending  track,  to  ascend  again  in  the  form  of  anses,  or  loops,  to  the 
six  upper  thoracic  ganglia,  and  end  in  the  anse  of  Vieussens. 

As  to  the  functions  of  the  accelerator  nerves,  numerous  experiments, 
noted  with  care,  have  demonstrated  to  the  authors  that  these  nerves  counter- 
balance normally  the  influence  of  the  inhibitory  nerves.  These  two  orders 
of  nerve  fibres  are  antagonistic  to  each  other,  and  a  true  interference  of 
action  exists  between  them.  When  they  are  cut  the  phenomena  of  inter- 
ference become  still  more  marked  by  the  use  of  induction  currents.  The 
authors  combat  the  assertion  of  Baxt,  according  to  which  excitation  of  the 
vagus  renders  the  heart  insensible  to  the  infiuenee  of  the  accelerator  nerves. 


Nerve  Terminations  in  the  Tongue. — Paul  Lannegrace,  These  d'agre- 
gation,  Paris,  1878  (abstract  in  Revue  des  Sciences  Medicales). 

The  study  of  the  nerve  terminations  in  the  muscles  of  the  tongue  not 
having  been  undertaken  by  any  histologist,  M.  Lannegrace  devoted  his 
personal  researches  in  this  direction.  He  foimd  that  the  terminal  organs 
of  the  motor  nerves  offered  nothing  very  peculiar,  but  that  the  muscles 
of  the  tongue,  above  all  the  other  muscles  of  the  body,  are  rich  in  nerve 
fibres. 

After  passing  rapidly  over  the  terminations  of  the  nerves  of  general 
sensibility,  the  author  goes  into  details  on  the  structure  of  the  taste  papillne 
in  man  and  other  vertebrates.  These  organs  are  formed  (1)  of  epithelial 
cells  (gustatory  cells),  clearly  ditierentiated  from  the  epithelial  covering  of 
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the  tongue,  by  the  softness  aud  delicacy  of  their  structure,  and  they  present 
a  striliing  analogy  to  the  rods  and  cones  of  the  retina  or  the  olfactory 
mucous  membrane;  (2)  of  terminal  nervous  filaments,  pale  in  color,  and 
placed  and  located  immediately  under  the  epithelium.  Continuity  between 
the  nervous  element  and  the  epithelium,  has  not  yet  been  demonstrated. 

Beginning  the  study  of  the  distribution  of  the  nei-ves  in  the  tongue  and 
their  functions,  M.  Lanuegrace,  after  having  stated  and  discussed  the 
older  and  more  recent  experiments  relative  to  the  physiology  of  these 
nerves,  formulates  the  following  conclusions: 

Motoi-  Nerves. — The  hypoglossal  is  a  motor  nerve  for  the  tongue,  the 
anastomosis  it  receives  from  the  first  cervical  pair  furnishing  it  its  motor 
fibres. 

The  glosso-pharyngeal  controls  the  contraction  of  the  pillars  of  the 
palatal  vault. 

The  lingual  possesses  no  motor  fibres. 

The  facial  presides  to  a  very  slight  degree  over  the  contraction  of  the 
stylo-glossus  muscle. 

The  fibres  of  the  chorda  tympani  pass  (at  least,  in  part)  to  the  muscular 
fibres  of  the  tongue,  but  act  only  in  case  of  the  deprivation  of  function  of 
the  hypoglossal. 

Sensoi'y  Nerves. — The  hypoglossal,  ordinarily  in.sensible  at  its  origin, 
becomes  sensory  outside  of  the  cranium;  it  possesses  both  a  direct  and  a 
recurrent  sensibility,  due  either  to  anastomoses  with  the  vagus,  the  cervical 
plexus,  or  the  lingual.  Section  of  the  hypogloi-si  does  not,  apparently, 
diminish  the  general  or  gustatory  sensibility  of  the  tongue. 

The  glosso-pharyngeal  presides  over  the  gustatory  sensibility,  especially 
for  the  perception  of  bitters  in  the  posterior  portion  of  the  tongue.  It  is 
not  the  only  gustatory  nerve,  but  it  is  the  nerve  of  taste  par  excellence.  With 
the  pneumogastric  it  supplies  sensation  to  the  base  of  the  tongue. 

The  mixed  lingual  (which  receives  the  chorda  tympani)  presides  over  the 
general  sensibility  and  the  sense  of  taste  in  the  anterior  two-thirds  of 
the  tongue,  but  takes  only  a  small  part  in  the  perception  of  savors. 

The  chorda  tympani  possesses  gustatory  fibres,  but  it  further  has  an 
indirect  influence  on  the  sense  of  taste,  by  virtue  of  the  modifications  it 
causes  of  the  circulation  in  the  anterior  portion  of  the  tongue. 

M.  Lannegrace  closes  his  memoir  by  giving  the  various  hypotheses  of 
the  origin  of  the  chorda  tympani. 


Anatomy  of  the  Depkessor  Nebve. — This  nci've,  which  was  hitherto 
known  only  in  the  rabbit  and  the  cat,  was  found  by  A.  Kreidmann  (Arch.f. 
Anat.  u.  Phys.,  1878,  IV.  &  V.,  p.  405)  also  in  man  and  other  animals.  In 
man  the  vagus  consists  of  three  or  more  bundles  contained  in  one  common 
sheath.  From  the  most  internal  of  those  branches  the  superior  laryngeal 
nerve  arises.  This  nerve  gives  ofi"  a  small  twig,  receives  a  second  fine  root 
from  the  vagus  itself.  So  far,  the  arrangement  is  the  same  as  in  the  rabbit. 
The  diflerence,  however,  is  that  the  depressor  nerve,  arising  from  these  two 
roots,  continues  as  a  separate  nerve  in  that  animal,  while  in  man  it  does  not 
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leave  the  slieatli  of  the  vagus,  but  returus  to  and  reenters  the  trunk  of  the 
vagus.  The  depressor  fibres,  however,  are  somewhat  brighter  in  color  than 
the  rest  of  the  nerve.  In  one  cadaver  out  of  six  Kreidniann  found  the 
depressor  nerve  to  continue  for  a  distance  of  about  3  cm.,  as  a  separate 
nerve  with  distinct  sheath. 

A  similar  arrangement  was  found  in  the  dog  and  sheep. 


Metal  LOSCOPY  ox  Feogs. — In  order  to  obtain  a  physiological  basis  for 
experiments  on  metalloscopy,  Dr.  H.  Vierordt  (CentralbL,  No.  1,  1879) 
studied  the  influence  of  metals  externally  applied  on  the  sensibility  of 
frogs. 

The  cerebrum  was  removed,  to  prevent  spontaneous  movements,  and  the 
animal  fastened  in  an  upright  position.  A  round  disc  of  zinc  was  applied 
to  the  abdomen  (in  one  instance  lead  was  used).  The  tests  were  begun  fif- 
teen minutes  after  removal  of  the  hemispheres.  The  sensibility  was  tested 
by  touching  or  compressing  a  toe  of  the  animal  and  recording  the  number 
of  times  a  reflex  movement  of  that  foot,  or  both  feet,  occurred.  Each  ani- 
mal was  tested  duriug  periods  of  twenty-five  to  forty  minutes,  alternately 
with  or  without  metallic  application.  The  figures  given  show  a  decided 
increase  of  reflex  irritability  by  metallic  applications.  (The  method,  how- 
ever, is  very  unreliable.  A  positive  or  negative  result  could  easily  be  due  to 
an  (involuntary)  inequality  of  mechanical  irritation.) 


The  following  papers  have  also  recently  appeared  on  the  Anatoni}"  and 
Physiology  of  the  Nervous  System : 

HuRD,  The  Physiology  of  Sleep,  Boston  Med.  and  Surg.  Journal,  Dec. 
26,  1878. — Ireland,  Thoughts  Without  Words,  Journal  of  Mental  Science, 
Jan. — Carpenter,  Effects  of  Attention  on  the  Bodily  Organs,  Brit.  Med. 
Jour.,  Dec.  14. — Holl,  on  the  Nervus  Accessorius  Willisii,  ArcMrf.  Anai. 
u.  Phys.,  Anat.  Abtheil.,  1878,  VI.  Hft. — KronecivER  and  Stirling,  On  the 
so-called  Initial  Contraction,  Ibid,  Phys.  Abth.,  1878,  V.  &  VI.  Hft.— Von 
Kries,  The  Physiology  of  the  Sense  of  Sight,  Ibid. — Birdsall,  The  Em 
bryogeny  of  the  Sympathetic,  Archives  of  Medicine,  April. — Arloing, 
Determination  of  the  Excitable  Points  in  the  Cortex  of  the  Hemispheres  of 
Solipede  Animals;  Application  to  the  Cerebral  Topography,  R&mie  Men- 
snelle.  Mar.  10. — Adamkiewicz,  On  the  Physiology  of  the  Sweat  Secretion, 
Virchow^s  Archie,  LXXTV^III. — Obersteiner,  Experimental  Researches  on 
Attention,  Brain,  Jan. 
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6.— PATHOLOGY    OF    THE    NERVOUS   SYSTEM,  AND 
PATHOLOGICAL    ANATOMY. 


The  Diagnostic  Value  of  the  Tendox-Reflex. — Dr.  A.  McLane 
Hamilton,  Boston  Medical  and  Surgical  Journal,  Dec.  19,  gives  an  account 
and  analysis  of  eight  cases  of  locomotor  ataxia,  in  four  of  which  the  tendon- 
retlex  was  absent,  as  is  stated  to  be  the  case  in  this  disease  by  "Westi^hal, 
while  in  the  remainder  it  was  present  and  in  some  cases  even  exaggerated. 
These  latter  were  not  less  marked  instances  of  the  disease  than  the  others, 
so  far  as  the  diagnosis  could  be  made  during  life. 

The  deduction  of  Tschiriew  that  the  absence  of  this  symptom  indicates  a 
degeneration  of  the  posterior  columns  at  the  horizon  of  tlie  third  and  fourth 
roots  of  the  crural  plexus,  and  that  when  the  morbid  process  does  not  reach 
as  low  as  this,  it  maj-  still  be  present,  may  perhaps  account  for  the  varia- 
tions we  observe,  but  further  investigations  and  post-mortems  are  requisite 
before  we  can  give  this  symptom  its  exact  value  in  diagnosis. 


Dr.  C.  H.  Hughes,  St.  Louis  Medical  and  Surgical  Journal.,  Feb.,  also  de- 
votes a  paper  to  this  subject,  in  which  he  gives  the  result  of  the  testing  of 
this  phenomenon  in  a  number  of  healthy  individuals,  and  patients  sufiering 
from  nervous  disorders,  and  concludes,  that  its  absence  is  by  no  means  ne- 
cessarily diagnostic  of  any  spinal  disease,  and  only  of  importance  when 
associated  with  other  symptoms. 


The  following  is  the  abstract  of  a  paper  read  before  the  Royal  Medical 
and  Chirurgical  Society,  Jan.  28  (rep.  in  Brit.  Med.  Jour.,  Feb.  l),by  Dr.  W. 
R.  Gowers,  and  entitled  "  A  Study  of  the  So-called  Tendon-Reflex  Phenom- 
ena," together  with  the  discussion  that  succeeded  it  : 

The  paper  recorded  a  series  of  observations  on  the  two  forms  of  muscular 
spasms  commonly  known  under  the  above  designation  ;  that  normally  pro- 
duced in  the  quadriceps  extensor  of  the  knee  on  striking  the  patellar  tendon 
(knee-reflex),  usually  absent  in  locomotor  ataxy  and  excessive  in  lateral  scle- 
rosis of  the  spinal  cord  ;  and  that  clonic  movement  which  occurs  at  the 
ankle-joint  on  sudden  dorsal  flexion  of  the  foot,  in  lateral  sclerosis  of  the 
cord  (ankle-clonus).  To  ascertain  the  characters  of  the  knee-reflex,  it  was 
examined  in  three  hundred  patients,  of  whom  one  hundred  and  fifty  were 
the  subjects  of  simple  epilopsj'.  Of  the  whole  three  hundred,  it  was  absent 
on  both  sides  in  eighteen,  of  whom  five  had  ataxy,  three  paraplegia  without 
ataxy,  one  sutiered  from  old  hemiplegia,  one  from  vertigo,  one  from  tumor 
cerebri,  one  from  old  rickets,  and  the  remaining  six  from  epilepsy,  five  being 
girls.  Two  only  of  the  eighteen  were  good  walkers.  Of  twenty-seven 
hemiplegics,  the  reflex  was  equal  on  the  two  sides  in  thirteen,  excessive  on 
the  weaker  side  in  fourteen.  In  three  cases,  it  was  absent  in  one  leg  only  ; 
two  of  these  presented  weakness  of  the  leg  in  which  it  was  present ;  in  the 
third  it  was  ab.sent  in  the   leg  in   which  the  patella  had   been  fractured 
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and  the  two  halves  were  separate.  Of  one  hundred  epileptics,  with  good 
walking  power,  the  movement  of  the  foot  in  ninety  was  between  one  and 
three  inches ;  it  was  absent  in  none,  excessive  in  six  ;  the  average  was  just 
two  inches.  Of  twenty-two  epileptics,  with  bad  walking  powers,  it  was  ab- 
sent in  live  and  excessive  in  five.  The  reasons  for  regarding  it  as  a  spinal 
reflex  were  strong,  especially  its  loss  in  spinal  disease,  its  arrest  by  section 
of  the  crural  nerve,  its  radiation  to  the  other  leg  in  animals,  which  the  au- 
thor had  observed  in  several  cases  in  man  (and  also  a  radiation  to  the  back 
muscles);  and,  lastly,  the  graphic  study  of  the  movement.  Tracings  were 
shown,  taken  on  a  manograph-druui,  the  writing-pen  being  fixed  to  the  foot. 
The  effect  of  the  tap  and  the  muscular  contraction  were  both  marked,  and 
were  separated  by  an  interval  of  .09  to  .lo  second,  the  common  interval  in 
health  and  disease  being  .10  or  .11  second.  This  corresponded  with  the 
time  necessary  for  a  reflex  action  (conduction  .045  second,  latent  stimulation 
.01  second,  reflex  process  on  spinal  cord  .05  second).  Reasons  were  given 
for  doubting  the  accuracy  of  the  shorter  interval  obtained  by  Tschirjeft", 
with  the  foot  fixed.  The  interval  was  sometimes  occupied,  in  some  cases 
the  latter  part  only,  by  a  slight  rise,  due  to  a  muscular  contraction,  probably 
indicating  a  direct  stimulation  of  the  muscular  fibres.  As  a  spinal  reflex, 
the  question  of  the  origin  of  the  afferent  impulse  in  the  tendon,  or  in  the  mus- 
cle, by  sudden  tension,  must  be  left  open.  Facts  were  mentioned  pointing 
to  the  latter  view.  As  a  reflex,  it  was  arrested  by  damage  to  the  posterior 
nerve-roots  (as  in  locomotor  ataxy),  by  disease  of  the  grey  matter  (as  in  mus- 
cular atrophy  involving  the  quadriceps,  sometimes,  as  in  a  case  related, 
when  slight  only),  or  by  damage  to  the  anterior  roots  (as  in  old  meningitis). 
It  was  also  lost  in  advanced  pseudo-hypertrophic  paralysis.  Its  occasional 
persisteuce  in  locomotor  ataxy  was  connected  with  slight  damage  to  the  pos- 
terior root-fibres,  as  was  shown  by  sensation  being  little  or  not  affected, 
and  commonly  by  the  absence  of  lightning  pains  (Buzzard,  Westphal).  A 
case  of  mixed  lateral  and  posterior  sclerosis  was  related,  in  which  sen- 
sation was  more  affected,  lightning  pains  greater,  and  knee-reflex  lost 
in  one  leg;  while  in  the  other  leg  the  knee-reflex  was  present,  sensation 
w'as  less  affected,  and  lightning  pains  were  slighter,  thougii  occurring.  From 
forty  tracings  of  the  ankle-clonus,  the  regularit}'  and  time  of  the  movement 
had  been  ascertained.  From  five  to  seven  contractions  occurred  per  second, 
the  average  being  6.1.  During  the  intervals,  the  relaxation  of  the  muscles 
was  incomplete  ;  a  certain  residual  contraction  persisting.  A  similar  clonus 
might  often  be  obtained  on  the  plantar  adductor  pollicis,  of  which  tracings 
were  shown,  having  nearly  the  time  of  the  ankle-clonus,  and  had  been  met 
with  by  the  author  in  one  case,  and  also  a  knee-clonus  (in  the  quadriceps),  hav- 
ing, however,  a  much  slower  time  (2.5  per  second).  In  the  ankle-clonus,  did 
the  stimulus  act  on  the  tendon  or  on  the  muscle?  It  could  not  be  excited  by 
any  stimulus  applied  to  the  tendon,  which  did  not  increase  its  tension,  and, 
therefore,  which  did  not  act  upon  the  muscle.  A  lateral  tap  on  the  tendon 
would  not  cause  it,  if  the  tendon  were  carefully  supported  on  the  other  side. 
The  tendon  was  very  sensitive  to  a  pinch  ;  but  this  caused  a  quite  different 
effect.  On  the  other  hand,  the  initial  contraction  could  be  excited  by  tap- 
ping the  muscle,  which  could  affect  the  tendon  very  little.     The  (question  of 


364  Periscope. 

its  reflex  nature  was  next  considered.  The  author  had  found  that  in  cases 
in  which  the  anlcle-clouus  could  be  obtained,  and  in  slighter  cases  of  similar 
central  disease  in  which  it  was  not  obtainable,  or  had  passed  away,  a  tap  on 
the  anterior  tibial  muscles,  during  passive  dorsal  flexion,  excited  a  contrac- 
tion in  the  muscles  of  the  calf,  which  did  not  occur  when  the  adjacent  tibia 
was  similarly  tapped,  and  so  could  not  be  the  result  of  increased  tension. 
This  appeared  at  first  to  be  of  a  true  reflex  nature;  but,  on  taking  tracings,  the 
interval  between  the  taps  and  the  contraction  was  found  to  be  only  .03  to 
.04  second,  insufticieut  for  the  mere  conduction  to  and  from  the  cord,  and 
less  than  half  that  necessary  for  a  spinal  reflex.  The  stimulation  of  this 
mu.scle  must  be  direct,  by  the  vibration  of  the  tap,  which  could  indeed, 
even  in  health,  be  felt  by  the  hand  placed  on  the  calf.  Other  measure- 
ments showed  that,  in  lateral  sclerosis,  the  interval  between  the  tap  on 
the  Achilles  tendon  and  on  the  muscle,  and  the  resulting  contraction 
(during  passive  dorsal  flexion),  was  .025  to  .04  second  and  .035  to  .04  sec- 
ond respectively — quite  insufficient  for  a  reflex.  Therefore,  the  stimulation 
of  the  muscle  must  be  direct,  not  reflex  ;  and,  therefore,  not  from  the  ten- 
don. But  this  did  not  exclude  all  reflex  influence  ;  the  extreme  irritability 
to  local  stimulation,  excited  by  tension,  might  be  reflex.  Tension  on  mus- 
cular fibres  caused  an  aflerent  impression  (painful  when  long  continued  or 
after  cramp),  and  tracings  showed  that  the  irritability  was  not  developed  in- 
stantly on  the  tension  first  being  put  on,  but  gradually,  after  a  period  long 
enough  for  a  reflex.  If  the  tension  were  previously  put  on,  the  first  contraction 
was  as  strong  or  stronger  than  the  rest.  Hence  it  was  understood  why, 
though  local,  it  occurred  in  spinal  sclerosis.  The  reflex  phenomenon  in 
these  cases  on  stimulating  the  skin  or  pinching  the  tendo  Achillis  was  then 
considered  (flexor  tonic  spasm  exciting  and  broken  by  the  ankle-clonus),  and 
its  relation  to  spinal  epilepsy.  The  intervals  between  the  contractions  of 
the  knee-clonus  bore  the  same  ratio  to  those  of  the  ankle-clonus  as  did  the 
interval  between  the  tap  and  the  isolated  contraction  of  the  knee-reflex,  to 
the  interval  between  the  tap  on  the  tendo  Achillis  and  the  contraction  of  the 
calf.  Hence  each  contraction  on  the  ankle-clonus  was  probably  reflex,  ex- 
cited by  the  sudden  tension  on  the  muscle  from  the  effect  of  the  proceed- 
ing contraction.  In  the  muscles  of  the  calf  and  great  toe  the  sequence  of 
tension  and  contraction  occurred  at  each  step  in  walking,  and  a  physiological 
reflex  between  the  two  was  probably  developed  in  the  act  of  learning  to 
walk.  The  author  had  never  seen  the  ankle-clonus  in  spastic  paraplegia  in  a 
child  who  had  not  walked.  A  reflex  relation  between  tension  and  contraction 
probably  played  an  important  part  in  the  co-ordination  of  often  repeated 
movements,  and  its  loss  might  be  part  of  the  pathological  state  in  locomotor 
ataxy,  in  which  the  allied  knee-reflex  was  also  lost.  The  ataxic  and  the 
child  learning  to  walk  might  thus  be  similar  in  this  condition  as  well  as  in 
appearance.  If  this  view  of  the  ankle-clonus  were  correct,  it  should  be  a 
normal  phenomenon  excessive  in  disease.  Four  tracings  of  the  movement, 
from  fovir  healthy  individuals,  were  exhibited,  showing  the  same  uniformity 
and  time  as  in  disease.  They  were  taken  in  the  sitting  posture,  with  the 
ball  of  the  foot  resting  on  the  ground,  when  the  ankle-clonus,  set  up  volun- 
tarily, would  go  on  independently. 
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The  President,  in  expressing  the  thanks  of  the  Society  to  Dr.  Gowers 
for  his  elaborate  paper,  suggested  that  it  would  be  useful  in  such  communi- 
cations to  denote  the  points  which  it  was  specially  intended  to  illustrate  or 
prove.  Dr.  Buzzard  said  that  the  paper  dealt  with  two  interesting  phe- 
nomena, the  "patellar  tendon-reflex"  and  the  "foot-clonus."  As  regarded 
the  patellar  reflex,  the  tendency  of  investigation  was  to  show  that  its  ab- 
sence was  an  early  sign  of  locomotor  ataxy.  The  difficulty  in  standing 
with  the  eyes  closed,  pointed  out  as  a  test  by  Romberg,  was  of  value;  but, 
in  its  early  stage  of  ataxy,  this  often  was  not  present;  and,  in  such  cases, 
he  believed  the  absence  of  patellar  tendon-reflex  w'ould  be  very  valuable. 
He  had  not  yet  found  patellar  tendon-reflex  present  in  any  typical  case  of 
locomotor  ataxj^;  it  had  been  retained  in  cases  of  ataxy  or  of  ataxy  com- 
bined with  other  symptoms;  but  was  absent  in  ataxy  accompanied  with 
lightning  pains.  Avery  close  connection  would  probably  be  found  between 
the  absence  of  patellar  tendon-reflex  and  the  characteristic  pain  of  ataxy. 
As  regarded  the  foot-clonus,  if  it  were  determined  (as  was  very  probable) 
to  be  an  evidence  of  organic  disease  of  the  spinal  cord,  it  would  be  an 
important  means  of  distinguishing  between  trivial  functional  attectious  and 
grave  structural  diseases  of  the  cord.  He  believed  that  Dr.  Gowers'  paper 
was  the  first  in  which  the  graphic  method  had  been  applied  to  the  subject. 
He  had  been  struck  with  the  very  probable  explanation  of  ankle-clonus 
given  by  Dr.  Gowers  —  that  it  was  probably  the  jjull  on  the  intra-muscular 
nerves  that  caused  the  contraction.  He  was  rather  inclined  to  difler  from 
Dr.  Gowers  when  he  said  that  the  patellar  tendon-reflex  could  be  produced 
by  a  blow  on  the  quadriceps  extensor  muscle.  In  some  cases  of  ataxy,  a 
blow  on  the  vastus  exteruus  produced  a  slight  upward  movement  of  the 
foot,  but  this  was  different  from  the  jerk  produced  by  striking  the  tendon 
of  a  healthy  man.  He  believed  that  the  contraction  produced  when  the 
muscle  was  struck,  was  due  to  the  direct  stimulation  of  the  muscle  itself. 
Dr.  Andrew  inquired  as  to  the  prognostic  value  of  patellar  tendon-reflex 
with  lightning  pains.  He  had  met  with  a  case  in  which  the  lightning  pains 
had  been  present  thirty-four  or  thirty-five  years  without  any  other  symptoms 
of  locomotor  ataxy.  The  patellar  tendon-reflex  was  absent;  how  long  it 
had  been  so  he,  of  course,  could  not  saj'.  Dr.  Gowers  said  that  the  value 
of  the  absence  of  patellar  tendon-reflex  was  diagnostic,  not  prognostic. 
Dr.  Andrew's  case  was  probably  one  of  ataxy  arrested  in  the  first  stage. 
Ca.ses  sometimes  occurred  in  which  the  lightning  pains  persisted  manj- years 
without  other  symptoms  of  locomotor  ataxy.  Almost  all  evidence  was  in 
favor  of  the  connection  between  loss  of  patellar  tendon-reflex  and  lightning 
pains.  Absence  of  disorder  of  sensation,  and  absence  of  lightning  pains 
indicated  that  the  afiection  of  the  cord  was  slight.  Perhaps,  as  an  exception, 
a  case  might  some  day  be  met  with  in  which  the  patellar  tendon-reflex  was 
preserved  while  lightning  pains  were  present.  A  slight  contraction  might 
be  produced  in  some  cases  by  striking  the  muscle;  but,  when  he  spoke  of 
exciting  patellar  tendon-reflex  b}-  a  blow  on  the  muscle,  he  referred  to 
instances  where  the  tendon-refiex  was  in  excess,  and  where  striking  the 
muscle  would  cause  a  jerk  of  two  or  three  inches  in  the  same  way  as  a  blow 
on  the  tendon. 
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It  will  bo  perhaps  remembered  that  in  the  issue  of  this  journal  for  Octo- 
ber, 1878,  we  mentioned  a  case  in  which  all  the  symptoms  of  tabes  had 
existed  for  years,  the  fulgurant  pains  included,  and  yet  at  the  close  of  life  the 
tendon-reflex  was  even  exaggerated.  In  his  recent  lecture  on  the  Diagnosis 
of  Locomotor  Ataxia  (^?ft.  Clin.  Lectures,  Yo).  III.,  No.  XII.)  Dr.  E.  C. 
Seguin  gives  among  the  symptoms  of  the  first  stage  of  the  disease,  which 
designates  the  "  stage  of  fulgurating  pains,"  a  diminislied  tendon-reflex  at 
the  knee,  and  includes  its  absolute  loss  as  a  symptom  of  the  second  or  ataxic 
stage.  It  seems  to  us  still  that  more  light  is  needed  on  the  subject  before 
we  can  assign  to  this  symptom  its  correct  value  in  the  diagnosis  of  the  dis- 
order. It  has  evidently  been  over-valued  by  Westphal  in  his  first  utterances 
in  regard  to  it,  and  we  now  have  an  accumulation  of  more  or  less  conflict- 
ing observations  and  opinions  from  various  authorities. 


A  Prodromic  Sign  of  Spinal  or  Cerebro-Spinal  Affections. — At  a 
recent  clinic  at  La  Pitie,  M.  Lasegue  called  attention  to  a  point  in  a  case  of 
paralysis  agitans  which  is  woi'thy  of  note,  and  we  therefore  translate  the 
paragraphs  relating  to  it  from  the  Gazette  des  Hopitaux,  No.  4,  in  which 
they  occur. 

The  subject  of  this  observation  is  a  man  aged  fifty-one,  formerly  a  clerk, 
with  no  morbid  antecedents,  either  personal  or  hereditary,  and  even  of  a 
robust  constitution.  A  little  more  than  eight  years  ago,  in  1870,  while  he 
was  at  his  desk,  he  was  taken  all  at  once,  without  any  apparent  cause,  with 
a  severe  pain  in  the  iliac  region.  This  pain  has  lasted  since  then  continu- 
ously, with  frequent  exacerbations. 

Here  M.  Lasegue,  interrupting  the  recital  of  the  history  of  the  case, 
called  attention  to  the  double  peculiarity  of  the  lack  of  morbid  antecedents, 
and  the  outset  of  the  disease,  by  a  pain  in  the  iliac  region,  near  the  anal 
fold,  a  local  pain  of  an  altogether  peculiar  character,  not  to  be  explained  as 
a  neuralgia,  being  on  the  track  of  no  nerve  and  following  the  course  of 
none,  as  known;  not  by  any  inflammation,  nor  by  rheumatism,  of  which, 
moreover,  it  possesses  none  of  the  characters,  being  neither  increased 
nor  diminished  by  pressure,  or  modified  in  any  manner  whatever  by  any 
external  agent.  Whenever,  said  M.  Lasegue,  you  meet  in  a  man  in  such 
good  condition  as  this  one,  without  any  known  or  appreciable  cause,  one  of 
these  bizarre  pains,  not  explainable  either  by  a  neuralgia,  an  inflammation  or 
rheumatism,  which  is  not  affected  by  pressure  or  by  any  external  agency, 
you  may  say  to  yourself  that  you  are  in  the  presence  of  an  incipient  spinal 
or  cerebro-spinal  affection.  This  kind  of  pain  is  not  specially  characteristic 
of  paralysis  agitans;  it  is  a  prodrome  common  to  spinal  diseases,  as  we  see 
in  the  fulgurant  pains  of  locomotor  ataxia  and  the  pains  that  precede  gen- 
eral paralysis.  Its  explosive  appearance  does  not,  therefore,  suffice  to  indi- 
cate the  character  and  nature  of  the  disorder  of  which  it  is  the  first 
manifestation;  but  it  certainly  announces  the  imminence  of  a  cerebro  spinal 
affection;  it  is,  to  adopt  M.  Lasegue's  picturesque  expression,  only  the 
telegraphic  signal  announcing  the  message,  of  the  contents  of  which  it  gives 
no  indication. 
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The  Differential  Diagnosis  of  NEURAsxnENiA. — Tlie  following  is 
from  the  abstract  of  a  pajier  by  Dr.  G.  M.  Beard  ou  Neurasthenia,  read 
before  the  New  York  Neurological  Society,  January  0,  as  given  in  the 
N.    Y.  Med.  Record: 

Dr.  Beard  regarded  it  important  to  make  a  diftereutial  diagnosis  between 
neurasthenia  and  organic  or  structuial  disease  of  the  brain  or  spinal  cord. 
He  had  been  frequently  consulted  by  physicians,  with  reference  to  them- 
selves, for  symptoms  which  were  supposed  to  indicate  ataxia  or  some  form 
of  organic  disease  of  the  spine  or  brain,  when  in  reality  they  only  had 
symptoms  of  neurasthenia.  Some  of  those  medical  men  were  greatly 
alarmed,  and  the  more  they  read  upon  the  subject,  in  German  authorities, 
the  more  alarmed  they  were:  for,  in  our  literature,  the  distinction  between 
neurasthenia  and  sj'mptoms  of  organic  trouble  were  not  clearly  made  out. 

Four  points  of  differential  diagnosis  between  neurasthenia  and  organic  dis- 
ease of  the  brain  and  spinal  cord. — There  were  four  points  in  the  differential 
diagnosis  of  nem-asthenia  from  organic  disease: 

1.  The  symptoms  of  organic  disease  were  usually  fixed  and  stable.  Those 
of  neurasthenia  and  allied  states  were  fleeting,  transient,  fluctuating,  metas- 
tatic, recurrent,  intermittent. 

3.  There  were  certain  sj'mptoms  of  neurasthenia  which  did  not  usually 
appear  in  organic  or  structural  disease.  Of  those  mention  was  made  of  gen- 
eral or  local  itching  without  apparent  cutaneous  disease;  tenderness  of  the 
teeth  and  gums;  special  idiosyncrasies  with  regard  to  food  and  medicine, 
which  did  not  exist  prior  to  the  illness;  morbid  desire  for  stimulants  and 
narcotics;  morbid  fear  in  its  different  phases;  agoraphobia  (fear  of  places); 
astraphobia  (fear  of  lightning);  anthrophobia  (fear  of  men);  likewise  sick 
headache. 

3.  In  organic  disease  reflex  activity  was  usually  diminished,  while  in 
functional  disease  reflex  activity  was  usually  increased.  To  that  rule  there 
were  some  exceptions,  as  in  spasmodic  spinal  paralysis. 

4.  Neurasthenia  and  allied  troubles  were  most  likely  to  occur  in  those  in 
whom  the  nervous  diathesis  predominated. 

The  characteristics  of  the  nervous  diathesis  he  had  frequently  described 
in  other  writings. 

Neurastlienia  was  to  be  distinguished  from  hypochondriasis  or  pathophobia* 
from  hysteria,  and  from  cerebral  and  spinal  aruemia  and  hypera'mia. 

In  neurasthenia  the  aniemia  and  hj'pertcmia  of  the  brain  and  spinal  cord 
were  results;  symptoms,  temporary,  intermittent,  and  not  the  disease;  and 
it  was  unphilosophical  to  call  them  the  disease. 

The  same  was  true  with  reference  to  oxaluria,  a  condition  often  found  in 
neurasthenia. 

The  doctrine  that  innervation  preceded  circulation  w^as  a  growing  one 
among  neurologists. 

That  point  was  urged  in  his  original  paper  on  neurasthenia.  Vulpian's 
researches  upon  the  physiology  of  sleep  were  in  harmony  with  that  view. 
Erb,  in  his  chapter  on  neurasthenia,  also  leaned  towards  that  view. 

Neurastlienia  was  also  to  be  distinguished  from  nervous  syphilis,  which  it 
sometimes  simulated  in  a  wonderful  way. 
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Neurasthenia  also  occasionally  simulated  in  a  perfect  and  interesting 
way  the  .symptoms  of  a  common  cold.  Tlie  chilliness,  the  positive  coldness, 
the  tremor,  the  heaviness,  the  soreness,  the  pain  in  the  back  and  the  limbs, 
and,  in  some  cases,  the  excessive  secretion  from  the  eyes  and  nostrils  —  all 
made  it  hard  to  determine  whether  the  patient  had  taken  cold  or  not. 

Omr-dose  of  electiicity.— An  over-dose  of  electricity  upon  a  neurasthenic 
patient  might  bring  on  all  the  symptoms  of  a  common  cold,  so  that  the 
patient  might  suppose  he  had  taken  cold. 

Neurasthenia  might  simulate  rheumatism. 

Differejitidl  diagnosis  between  neuvusUiema  and  ami'mia. — Neurasthenia 
was  to  be  distinguished  from  anaemia  mainly  by  the  following  symptoms: 

Neurasthenia  was  found  chiefly  in  connection  with  the  nervous  diathesis; 
the  patient  might  be  plethoric;  the  pul.se  might  be  full  and  normal;  no  car- 
diac murmurs;  no  pallor;  was  common  to  both  sexes,  but  not  so  relatively 
frequent  in  females;  was  benefited  by  remedies  which  directly  affected  the 
nervous  system,  iron  alone  being  of  but  little  service;  recovery  was  gradual, 
and  occurred  chiefly  between  the  ages  of  fifty  and  sixty. 

Anamiia,  on  the  other  hand,  appeared  always  with  the  tuberculous,  the 
rheumatic  or  other  diathesis;  was  marked  by  increase  of  the  watery  con- 
stituents of  the  blood  and  diminution  of  red  blood  corpuscles;  was  found  in 
all  periods  of  life,  from  infancy  to  old  age;  was  accompanied  by  small, 
weak  pulse,  cardiac  nmrnmrs,  pallor  of  the  face  and  lips,  less  mental  de- 
pression than  was  present  in  neurasthenia;  occurred  relatively  more  fre- 
quently in  females  than  in  males;  might  be  rapidly  cured  by  removal  of 
the  cause,  and  was  benefited  by  iron  alone. 

The  two  conditions,  anaemia  and  neurasthenia,  were  sometimes  associated 
in  the  same  patient. 

Differential  diagnosis  between  neurasthenia  and  Jiysteria.  —  These  two 
diseases  were  oftentimes  confounded  with  each  other.  In  hysteria  there 
were  usually  convulsions,  paroxysms,  globus  hystericus,  anaesthaesia  of 
the  epiglottis,  ovarian  tenderness,  attack  of  general  and  local  anaes- 
thesia, a  certain  acuteness,  intensity  and  violence  of  the  symptoms; 
was  usually  associated  with  great  emotional  activity;  occurred  most  fre- 
quently in  non-balanced  mental  organizations,  and  was  comparatively  rare 
in  males.  In  the  mental  or  psychical  form  it  occurred  with  perfect  physical 
health.     Recovery  might  be  sudden  under  purely  emotional  treatment. 

In  neurasthenia,  on  the  other  hand,  there  were  no  convulsions  or  par- 
oxysms, no  globus  hystericus,  no  anaesthesia  of  the  epiglottis;  there  might 
be  ovarian  tenderness  —  often  was  —  but  it  was  not  so  common  as  in  hys- 
teria; the  attacks  of  local  or  general  anaesthesia  were  not  so  common;  the 
symptoms  were  more  moderate,  quiet,  subdued,  passive;  often  occurred  in 
a  well-balanced  intellectual  organization;  very  common  in  males;  always 
associated  with  physical  debility;  recovery  was  never  sudden,  but  always 
gradual. 

Dr.  Beard  agreed  with  Erb  that  the  disease  needed  a  more  systematic  and 
careful  study  than  it  had  received.  It  was  very  common,  was  increasing  in 
frequency,  and  was  the  cause  of  a  great  deal  of  real  distress.     He  then  read 
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the  histories  of  a  number  of  cases  which  iihistrated  the  symptoms  meu- 
tioned.     In  some  of  these  the  diagnosis  of  ataxia  had  Ijeeu  made. 
The  society  then  adjoui-ned. 


Diagnosis  of  Disease  of  tue  Spinal  Cokd. — In  the  Society  of  Pliy- 
sicists  and  Physicians,  Dresden  session,  February  9,  this  year,  privy  couu- 
cillor  Dr.  Erdmann  delivered  a  lecture  on  the  diagnosis  of  disease  of  tlie 
spinal  cord. 

After  some  introductory  remarks  regarding  the  progress  of  anatomical 
knowledge  of  the  diseases  of  the  cord  and  its  congruousness  with  clinical 
observations,  the  author  proceeds  to  consider  some  accuratelj'  characterized 
groups  of  symptoms,  from  wliich  one  maj'  diagnosticate  deJinite  diseases  of 
the  cord  as  to  the  gait ;  the  author  distinguishes  the  paralytic  gait,  which, 
dragging  along,  like  that  of  great  weariness,  belongs  to  certain  forms  of 
chronic  myelitis;  further,  the  atactic  gait  with  hesitating  movements,  and 
the  well  known  uncertainty  of  patients  in  turning  about,  and,  finalh^  the 
spaistic  gait,  caused  by  reflected  muscular  tension. 

Among  other  symptoms  Erdmann  mentions  the  changed  condition  of  the 
tendon-reflex,  which  is  increased  in  lateral  sclerosis,  and  diminished  in 
tabes,  where  it  is  at  times  entirely  absent;  further,  the  tremblin/j  during 
intentional  movements  —  the  so-called  intention  trembling;  then  the  dis- 
turbances of  voice  and  deglutition,  as  especially  characteristic  of  bulbar 
paralysis,  the  atrophies  of  the  optic  nerve,  diplopia,  formication,  especially 
in  the  ulnar  region;  the  pain  in  the  heel  and  the  gastiic  crises  to  which 
Charcot  attaches  so  much  importance. 

Complicated  cases  and  certain  transition  forms  produce  also  complicated 
groups  of  symptoms,  whose  significance  is  not  so  easy  to  determine  and  to 
explain,  in  which  we  must  still  have  refuge  in  a  spinal  irritation,  which, 
though  not  anatomically  founded,  nevertheless  certainly  does  exist. 

Besides  spinal  jxiin,  which  always  presents  as  the  first  symptom,  all  other 
possible  symptoms  may  occur,  as  in  organic  diseases  of  the  spinal  cord. 
Congestions  cause  pains  in  the  region  of  the  spinal  column,  which,  however, 
do  not  increase  with  pressure  upon  the  spinous  processes;  and,  further, 
paresthesia,  anaesthesia,  conditions  of  depression,  irritation  of  the  sexual 
organs,  etc.  —  all  these  symptoms  are  aggravated  in  the  dorsal,  and  dimin- 
ished in  the  abdominal  posture. 

An;emia  of  the  spinal  cord,  as  experimentally  produced  by  ligation  of 
the  abdominal  aorta,  and  as  observed  clinically,  in  consequence  of  embolic 
occlusions,  is  better  known  in  its  manifestations. 

Leyden  distinguishes  three  forms  of  spinal  irritation,  namelj-:  1 — the 
hysteric;  2 — the  hypochondriac,  and  :J — the  anaemic,  to  which  are  attached 
certain  sub-varieties.  The  author  observes  that  the  difference  between  hys- 
teria and  spinal  irritation  is,  in  general,  difficult  to  distinguish,  and  the 
beginning  stages  of  disseminated  sclerosis  are  also  difficult  to  differentiate 
from  hysteria.  But  in  hysteria  there  is  more  disturbance  of  sensation, 
while  in  sclerosis  there  is  more  of  motion.  Among  these  motor  disturb- 
ances the  so-called  intention  trembling  is  especially  to  be  remarked.  It  dis- 
appears during  rest,   which  fact  distinguishes  it  from  paralysis  agitans. 
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This  tremor  iu  intended  movements  lessens  as  the  disease  advances,  and 
finally  gives  place  to  peculiar  spasmodic  contractions,  especially  of  the 
extensor  muscles,  by  which  marked  abnormalities  of  the  joints  are  occasioned. 

In  hypochondriacal  paralysis  the  subjective  troubles  are  much  more 
marked  than  those  which  are  demonstrable  as  objective.  Moreover,  the 
paralyses  are  only  slight;  they  change  about  and  rapidly  disappear.  Aggra- 
vations are  occasional)}^  induced  h\  dyspeptic  disturbances.  The  ba^is  of 
these  difficulties  is  a  venous  hypera^mia  of  the  lower  part  of  the  cord. 

Patients  sufiering  from  the  anicmic  forms  of  spinal  irritation  are  for  the 
most  part  pessimists.  True,  paralyses  are  for  the  most  part  absent.  There  is 
only  functional  weakness,  often  caused  by  previous  losses  of  semen  to 
great  extent.  Pains  occur  in  changing  places;  the  bladder  and  rectum 
remain  unafl'ected. 

The  general  condition  in  real  diseases  of  the  cord  remains  often  enough 
perfectly  good  for  years,  while  the  opposite  is  the  case  in  spinal  irritation. 
— Deutsche  Zeitschriftf. prakt.  Medizin,  Xov.  23,  \^~t%{Lancet  and  Clinic). 


Locomotor  Ataxia. — Dr.  A.  Takacs  publishes  in  the  Centralbl.  (50,  1878) 
the  following  clinical  and  anatomical  results  of  his  investigations  on  loco- 
motor ataxia,  promising  a  speedy  publication  of  the  details  and  methods. 

1.  The  grey  degeneration  of  the  posterior  columns,  existing  almost  always 
in  tabes,  is  a  secondary  process.  The  primary  alfection  is  an  atrophy  of  the 
posterior  roots,  or  the  ]:)osterior  cornua,  or  a  posterior  meningitis. 

3.  The  constant  anomaly  of  sensibility  in  tabes  is  a  diminished  velocity 
of  conduction.  Anaesthesia,  however,  or  liypenBSthesia,  do  not  occur  in 
all  cases. 

3.  The  posterior  columns  contain  centripetal  fibres,  nerves  of  touch. 
The  grey  substance  conducts  in  the  normal  state  only  painful  impressions 
(Schiff),  but  in  morbid  changes  of  the  posterior  columns  it  can  assume  the 
function  of  the  posterior  columns  (Friedreich).  This  accounts  for  the  di- 
minished conductibility. 

4.  In  a  normal  movement  the  muscles  do  not  contract  suddenly,  but  in 
variable  phases,  according  to  the  intended  movement.  For  this  purpose  the 
muscles  require  a  graded  stimulation,  originating  in  the  sensitive  nerves, 
which  perceive  the  muscle  contraction. 

5.  But  if  this  stimulation,  starting  in  the  sensory  nerves,  is  retarded,  the 
muscular  contraction  becomes  also  retarded,  and  hence  jerking — ataxic. 

6.  In  tabes  the  retardation  of  sensitive  conduction  is  due  to  the  fact,  that 
the  slowly  conducting  grey  substance  is  fulfilling  the  function  of  the  de- 
generated posterior  columns. 

7.  When  the  posterior  columns  alone  are  degenerated,  only  ataxia  occurs; 
but  if  the  degeneration  involves  also  the  posterior  roots  and  cornua,  there 
will  be  found  aniesthesia,  or  hypera^sthesia,  according  to  the  stage  of  the 
disease. 


Contractures  in  Ixtra-Ventricular  Effusions. — At  the  session  of  the 
Societe  de  Biologie,  March  1  (rep.  in  Le  Progres  Medical),  M.  Cossy  related 
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some  experiments  in. •which  he  had  injected  liquids  directly  into  the  ventri- 
cles of  the  brain.  M.  Duret  had  accounted  for  the  contractures  observed  in 
intraventricular  hemorrhages,  and  in  experimental  injections  of  the  ven- 
tricles, by  presuming  an  excitation  acting  on  the  parts  forming  the  floor  of 
the  fourth  ventricle,  especiall}-  the  restiform  bodies.  M.  C'ossj-  rejected  this 
explanation,  since  in  his  experiments  he  had  found  the  coagulated  liciuid  in- 
jected only  in  the  lateral  and  middle  ventricles,  and  yet  the  contracture  had 
been  produced.  He  therefore  concluded  that  it  must  be  due  to  the  irritation 
of  the  subjacent  excito-motor  parts  (internal  capsule  and  cerebral  peduncles) 
by  the  sudden  compression  of  the  walls  of  the  lateral  and  middle  ventricles. 
In  like  manner  he  explains  the  contracture  in  cases  of  hemorrhage  lim- 
ited to  the  lateral  ventricles  ;  not  admitting  the  explanation  of  Duret  that  it 
i.s  caused  by  the  shock  transmitted  through  the  cephalo-rachidian  fluid  to 
the  floor  of  the  fourth  ventricle.  He  remarked  that  convulsions  were  not 
any  more  frequent  in  cases  where  the  eftusion  had  reached  the  fourth  than 
in  those  in  which  it  remained  limited  to  the  lateral  ventricles.  Out  of 
twenty  cases  of  ventricular  hemorrhage  in  which  the  blood  reached  the 
fourth  ventricle,  in  eight  only  were  there  convulsions,  in  twelve  they  were 
lacking. 


Hydrophobia. — T.  B.  Curtis,  Boston  Medical  and  Surgical  Jeurnal,  Kov. 
7  and  14, 1878,  gives  an  account  of  a  case  of  hydrophobia  very  well  observed, 
and  follows  it  with  a  discussion  of  the  pathology  of  the  disease.  After  pass- 
ing in  review  the  various  causes  of  the  paroxysms  and  their  fades,  he  ex- 
presses the  opinion  that  there  are  no  involuntary  convulsions  whatever  in 
hydrophobia,  but  that  the  spasms  "consist  in  sudden  attacks  of  paralytic 
apna>a.  due  to  temporary,  partial  or  complete,  inhibition  of  the  respiratory 
centre,  taking  place  under  the  influence  of  peripheral  impressions.  The  in- 
hibitory stimulus  proceeds  first  from  the  area  of  distribution  of  the  superior 
laryngeal  nerve,  being  originated  by  attempts  to  drink  and  by  accumulated 
saliva  ;  secondly,  from  the  area  of  the  fifth  pair,  as  a  result  of  wetting  the 
lips  or  face,  and  of  fanning  ;  thirdly,  from  the  nerves  of  sensation  of  the 
trunk  and  limbs  ;  fourthly,  from  the  nerves  of  special  sense  ;  and  fifthly, 
from  the  emotional  regions  of  the  hemispheres  ;  a  paroxysm  being  excited 
by  the  fear  of  a  paroxysm."  Thus  the  characteristic  phenomena  of  hydro- 
phobia consist  in  merely  the  exaggeration  of  a  normal  physiological  process 
— tliat  of  respiratory  arrest  or  inhibition. 

That  it  is  a  diminished  resistance  of  the  respiratory  centre,  and  not  an  in- 
creased stimulus  that  is  at  the  bottom  of  these  eflects,  he  thinks  is  indicated 
b}^  the  general  permanent  diminution  of  respiratory  activity  observed  in 
these  cases  of  hydrophobia,  which  is  due  to  actual  structural  changes  in 
the  medulla.  This  is  aided  in  its  morbid  action  by  additional  depressing 
influence  from  the  emotional  cortical  regions. 

The  following  is  therefore  his  scheme  of  the  pathology  of  the  disease: 

"The  activity  of  the  respiratory  centre — being  kept  in  a  permanent  state 
of  depression,  '  below  par,'  so  to  speak,  in  consequence  of  local  alterations 
of  structure,  and  also  in  consequence  of  depressing  influences  proceeding 
from  the  diseased  emotional  regions  of  the  brain — is  thereby  rendered  liable 
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at  any  moment  to  become  reduced  to  zero  (paroxysm  of  paralytic  apnoea)  by 
slight  inhibitory  stimuli  of  peripheral  origin  ;  death  eventually  resulting, 
during  or  after  a  final  paroxysm,  from  entire  failure  of  the  inspiratory  forces." 


Dr.  J.  J.  Putnam,  in  the  number  of  the  same  journal  immediately  suc- 
ceeding those  containing  Dr.  Curtis'  paper,  discusses  the  same  subject,  and 
disagrees  with  the  former  author  in  that  he  considers  that  diminished  resist- 
ance power  of  the  respiratory  centre  to  inhibitory  influences  as  of  less  weight, 
and  increased  inhibitory  stimulus  as  of  more  weight  in  the  production  of  the 
paroxysms.  A  great  deal  of  influence  is  ascribed  by  him  to  emotional  influ- 
ence, and  he  considers  that  it  is  probable  that  the  case  steadily  progresses  to 
a  fatal  termination  in  the  intervals  between  the  paroxysms,  and  that  the 
attacks  only  hasten,  not  cause  the  fatal  result. 

Dr.  W.  K.  Gowers,  Brit.  Med.  and  Surg.  Journal,  Feb.  6,  thinks  that  the 
paroxysm  is  due  to  increased  stimulation  of  that  part  of  the  respiratory 
centre  that  has  to  do  with  extraordinary  respiratory  efforts,  an  over  action 
of  this  centre  on  reflex  excitation,  the  over  action  being  of  tlie  nature  of  di- 
minished resistance  not  to  inhibitory,  but  to  excitatory  stimuli.  He  con- 
siders the  order  of  the  action  of  the  hydrophobic  poison  is  about  as  follows: 
first,  on  the  medulla  oblongata  ;  second,  on  the  cerebral  hemispheres  ;  third, 
on  the  spinal  cord.  The  eflfect  on  the  latter  is  rarely  marked  except  in  the 
later  stages  of  the  disorder ;  the  eflect  on  the  hemisplieres  is  shown  in  the 
delirium  that  is  so  noticeable  in  some  cases  ;  while  the  action  on  the  me- 
dulla is  prominent  throughout. 


Tetanus. — The  following  are  the  conclusions  derived  from  an  analysis  of 
four  hundred  and  fifteen  cases  of  tetanus,  by  Dr.  D.  W.  Yaudell,  Brain, 
No.  Ill,  Oct.,  1878. 

I.  That  traumatic  tetanus  is  most  fatal  during  the  first  decade  of  life. 

II.  That  it  usually  supervenes  between  four  and  nine  days  after  the  injury. 

III.  That  the  largest  number  of  recoveries  are  found  in  cases  in  which  the 
disease  occurred  after  the  lapse  of  nine  days  from  the  injury. 

IV.  When  tetanus  continues  fourteen  days,  recovery  is  the  rule  and  death 
the  exception,  nj/parently  indeiiendeni  of  the  treatment. 

V.  Tetanus  arising  during  the  puerperal  state  is  the  most  fatal  form  of  the 
disease. 

VI.  Chloroform  has  up  to  this  time  yielded  the  largest  percentage  of  cures 
in  acute  tetanus. 

VII.  The  true  test  of  a  remedy  for  tetanus  is  its  influence  on  the  history 
of  the  disease  :  {a.)  Does  it  cure  cases  in  which  the  disease  occurrc  d  prior 
to  the  ninth  day  after  the  injury  ?  {b.)  Does  it  fail  in  cases  whose  duration 
exceeds  fourteen  days  ? 

VIII.  Tried  by  these  tests,  no  agent  has  yet  established  its  claim  as  a  true 
remedy  for  tetanus. 


Nocturnal  Epilepsy. — The  following  are  the  closing  paragraphs  of  an 
interesting  paper,  by  31.  G.  Echeverria,  in  the  Journal  of  Mental  Science, 
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Jan.,  in  which  is  given  a  pretty  full  discussion  and  description  of  the  forms 
of  nocturnal  epilepsy.  The  article  is  of  interest  both  in  a  clinical  and  med- 
ico-legal point  of  view,  but  its  character  and  length  are  such  that  we  cannot 
well  reproduce  more  than  its  general  conclusions. 

"  Nocturnal  epileptic  tits  are  observed  more  frequently  in  females  than  in 
males  ;  and  appear  almost  always  associated  with  diurnal  vertigo,  petit  mat 
or  haut  mal,  when  not  with  epileptic  insanit}'. 

"The  ictiology  of  nocturnal  epilepsy  is  essentially  encephalic,  and  it  may 
be  chiefly  attributable  to  hereditary  predisposition,  traumatisms  of  the  head, 
alcoholism,  syphilis,  and  strong  emotional  causes. 

"The  nocturnal  incontinence  of  urine,  the  lacerations  of  tlie  tongue,  and 
the  petechial  eruption  over  the  face  and  neck,  are  not  constant  phenomena, 
but,  when  existing,  they  possess  an  unquestionable  pathognomonic  value. 

"  The  sudden  explosion  of  frantic  momentary  bewilderment  in  the  middle 
of  the  night,  during  sleep,  or  of  insanity  on  arising  in  the  morning,  are 
proofs  of  nocturnal  epilepsy.  If  nocturnal  incontinence  of  urine,  hereditary 
predisposition,  with  strange  peculiarities  of  character,  extreme  propensity 
to  auger  and  furious  violence,  are  observed  besides,  these  phenomena  then 
prove,  be3'ond  all  doubt,  the  existence  of  epilepsy. 

"Most  sleep-walkers  and  somnambulists  are  persons  of  neurotic  tempera- 
ment, exhibiting  manifest  signs  of  some  neurosis,  and  ultimately  arriving  at 
unmistakable  epilepsy  or  insanity. 

"The  attacks  of  somnambulism  seldom,  if  ever,  present  the  short  dura- 
tion, or  the  final  outburst  of  violence  characteristic  of  the  nocturnal  epilep- 
tic fits  with  talking  and  moving  about  of  the  patient.  Nor  do  the  former 
show  the  uniformity  and  constant  sameness  of  the  latter. 

"  Hallucinations  chiefly  of  sight  and  hearing,  of  a  most  frightful,  terrify- 
ing character,  usually  accompany  and  induce  the  wild  excitement  of  the 
nocturnal  fits. 

"  The  nocturnal  epileptic  shows,  as  a  rule,  complete  amnesia  of  his  doings 
during  the  attack,  but  keeps  more  or  less  vivid  recollections  of  his  delusions, 
as  of  a  dreadful  nightmare. 

"The  nocturnal  epileptic,  acting  like  the  somnambulist,  in  an  unconscious 
automatic  manner,  cannot  be  held  responsible  for  any  misdeed  perpetrated 
during  his  fits  ;  he,  however,  must  be  regarded,  in  such  cases,  as  one  of  the 
most  dangerous  lunatics,  and  restrained  in  a  lunatic  asylum. 

"  Nocturnal  fits  accompanied  by  paralysis,  are  free  from  immediate  con- 
comitant insanitj". 

"Finally,  diligent  and  close  inquiry  into  the  phenomena  of  nocturnal 
epilepsy  confirms  the  correctness  of  Trousseau's  aphorism  '  Tout  ce  qivi  est 
accident  nocturne  doit  faire  songer  a  V epilepsie.'' " 


Incontinence  of  Urine  in  Childken. — At  the  meeting  of  the  Har- 
veian  Society  of  London,  November  20th,  1878,  Dr.  Farquharson  read  a 
paper  on  incontinence  of  urine  in  children,  of  which  the  following  abstract 
is  given  in  the  British  Med.  Journal,  December  28th: 

After  some  preliminary  remarks  on  the  bearings  of  incontinence  of  urine 
on  surgery  and  obstetric  medicine,  he  referred  to  the  subject  under  three 
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headings.  In  some  cases,  this  affection  is  found  in  cliildren  of  pale,  weakly 
organization,  depressed  and  languid,  and  feeling  keenly  their  infirmity. 
Here  there  is,  no  doubt,  some  weakened  condition  of  the  sphincter  vesicae, 
or  of  the  nervous  centres  in  the  lumbar  cord;  and  tonic  remedies,  and  more 
especially  small  doses  of  wine,  will  usually  act  with  excellent  effect. 
Secondly. — There  were  cases  of  much  greater  severity,  usiially  dating  from 
soon  after  birth  ;  and  here  it  is  necessarj'  to  make  a  distinction  between 
the  enuresis  by  day  and  that  by  night,  for  the  latter  is  much  more  difficult 
of  cure  than  the  former,  and  frequently  resists  all  medicinal  treatment — 
departing,  if  it  do  so  at  all,  spontaneously  about  the  period  of  puberty. 
The  remedies  which  have  been  generally  spoken  of  as  most  deserving  of 
confidence,  are  those  which  act  on  unstriped  muscular  tissue,  and  of  these, 
belladonna  is  the  only  one  which,  in  the  experience  of  the  author,  has  given 
good  results.  It  is  necessary  to  give  full  doses  ;  and  two  ounces  have  been 
administered  to  a  boy  of  seven  before  success — and  even  then  only  tem- 
porary success — was  obtained.  Ergot  has  proved  disappointing,  and  san- 
tonin has  been  entirely  without  influence  under  the  morbid  condition. 
Class  three  includes  those  cases  which  may  support  the  belief  that  incon- 
tinence of  urine  is  truly  a  neurosis;  for  here  we  find  this  symptom  coinciding 
with,  and  even  alternating  with  other  nervous  lesions.  Thus,  on  two 
occasions,  it  was  observed  concurrently  with  eczema,  and  once  a  very  long- 
standing case  was  attacked  with  chorea,  during  the  continuance  of  which 
perfect  control  over  the  bladder  was  regained.  Nervine  tonics  are  of  little 
use  here  ;  but  the  careful  use  of  galvanism  seems  specially  indicated,  as 
well  as  blistering  over  the  fifth  lumbar  vertebra,  where  modern  experiment 
(ably  summarized  by  Farr  in  the  Practitioner)  has  shown  the  motor  centre 
to  be  situated.  The  recently  proposed  plan  of  excluding  meat  from  the 
dietary,  was  not  found  to  be  of  much  service,  no  special  acidity  of  urine 
being  ever  observed  to  require  the  counteracting  agency  of  purely  non- 
nitrogenous  food. 


The  PATnoLOGY  op  Tetanus. — G.  A.  Woods,  London  Lancet  (Am.  Eep.), 
January,  gives  the  i)ost  mortem  examination  of  the  cord  of  a  patient  who 
died  of  traumatic  tetanus,  with  comjiarisous  with  the  appearances  observed 
by  others  in  this  disease.  The  appearances  in  his  observation  were  chiefly 
capillary  dilatation  and  traces  of  granular  degeneration  in  the  posterior 
columns.  The  i:)athology  of  tetanus,  according  to  him,  is  an  increased 
reflex  excitability  of  the  spinal  centres,  arising  from  various  causes,  and 
producing  finally  structural  changes.  He  says,  in  concluding  :  To  sum 
up,  therefore,  I  consider  tetanus  to  be  a  disease  which  may  be  produced  not 
by  one,  but  by  several  causes,  which,  when  once  set  up,  lead  to  the  follow- 
ing changes: 

a.  Enormous  dilatation  of  blood-vessels  in  the  medulla,  particularly  in 
the  neighborhood  of  the  hypoglossal  and  ])iicumogastric  nuclei,  and  in  the 
spinal  cord,  especially  around  the  ceiiti'al  canal  and  the  portion  nearest  the 
seat  of  injury,  the  part  in  which  colloid  bodies  :ire  usually  noticeable. 

h.  Leucocytal   infiltration   in   the  same  regions ;   but  according  to  Dr. 
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Gowers,  who  has  examined  my  microscopical  slides,  much  more  uniformly 
distributed  than  in  hydrophobia. 

c.  Granular  and  subsequent  changes,  the  result  of  mal-nutritiou,  and 
most  noticeable  in  the  posterior  columns,  and  varying  according  to  disease 
duration. 

N.  B. — These  microscopical  deductions  are  from  an  examination  of  four 
cases. 

That  this  condition  is: 

a.  Associated  with  an  exalted  action  of  the  ganglionic  cells,  originating 
in  a  point  of  the  cord  nearest  the  seat  of  injurJ^  and  extending  upwards 
towards  the  medulla,  the  central  seat  of  bilateral  reflex  action. 

h.  That  the  blood  destined  to  supply  the  rapid  ganglionic  metamorphosis 
in  the  medulla,  is  either  altered  in  quantity  or  quality,  or  in  both. 

c.  The  ganglionic  cells  of  the  medulla,  not  receiving  their  blood-nutri- 
ment in  proper  quantity  or  quality,  can  no  longer  supply  that  nutritive 
force  which  is  so  necessary  for  the  proper  and  healthy  performance  and 
maintenance  of  its  vital  functions. 


A  New  Symptom  of  Irritatiok  of  the  Facial  Nerve. — Dr.  Leube 
describes  {Aerzt.  Intellig.-Blatt,  No.  o3)  the  case  of  a  woman,  aged  sixty- 
two,  who  had  been  suffering  from  spasmodic  tic  doloureux  for  two  or  three 
months.  It  began  with  conjunctivitis,  which  was  followed  by  blepharospasm ; 
the  spasm  then  spread  over  other  branches  of  the  facial  nerve.  The  pla- 
tysma  myoid  was  the  first  muscle  affected  by  the  spasm,  then  followed  the 
other  muscles  of  the  face.  The  spasms  were  so  violent  that  the  patient 
declared  she  felt  as  if  her  whole  lower  jaw  were  being  torn  away.  At  first, 
there  was  profuse  salivation,  but  this  gradually  decreased.  The  spasms 
were  clonic  bilateral,  and  extended  to  all  the  muscles  supplied  by  the  facial 
nerves,  specially  to  the  orbicularis  palpebrarum  and  the  platysma  myoides. 
The  paroxysms  followed  in  quick  succession,  but  sometimes  ceased  al- 
together for  several  hours.  When  a  paroxysm  reached  its  climax,  the 
patient  sometimes  uttered  a  peculiar  sibilant  sound,  which  could  be  pro- 
duced by  drawing  the  soft  palate  upwards,  at  the  same  time  contracting  the 
uvula  and  performing  expiration.  It  was,  therefore,  at  once  suspected  that, 
even  while  the  spasm  lasted,  the  muscles  of  the  palate  were  convulsively 
contracted.  This  supposition  was  verified  by  subsequent  laryngoscopic 
examination  during  the  spasm.  If  the  tongue  were  slightly  depressed,  it 
was  easily  seen  that,  when  the  paroxysm  was  very  violent,  the  palate,  which 
until  then  had  been  apparently  in  a  rather  relaxed  condition,  suddenly  was 
contracted  and  drawn  upwards,  and  the  uvula,  contracting  also,  almost  dis- 
appeared. Dr.  Leube,  therefore,  supposes  that  the  sibilant  sound,  as  well  as 
the  spasmodic  contraction  of  the  palate,  were  due  to  the  part  which  those 
branches  of  the  facial  nerve  that  supply  the  palate  took  in  the  spasm.  It 
was  not  possible  to  prove  whether  those  fibres  of  the  facial  nerve  which 
stimulate  the  secretion  of  the  saliva,  were  also  excited.  The  treatment  con- 
sisted in  giving  Fowler's  arsenical  solution,  either  internally  or  hypoder- 
mically,  and  the  results  were  most  gratifying. — British  Med.  Jonr.,  February 
1,  1879. 
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Epilepsy  and  Epileptiform  Seizures.  —  Dr.  J.  Hughlings  Jackson, 
in  a  recent  paper  on  the  Diagnosis  of  Epilepsy,  British  Med.  Journal,  Jan- 
uary 11,  gives  as  follows  the  principal  clinical  distinctions  between  epilep- 
tiform seizures  and  ei^ilepsy: 

Partly  in  order  to  show  that  I  do  not  advocate  the  absolute  separation  of 
clinical  from  scientific  investigation,  but  only  the  temporary  separation,  I 
will  consider  several  broad  difterences  and  resemblances  betwixt  the  two 
divisions  of  cases  from  a  scientific  as  well  as  an  empirical  stand-point. 

a.  As  to  affection  of  cumciousnesti. — The  distinction  is  not  that  conscious- 
ness is  lost  m  one  and  not  lost  in  the  other,  but  that  consciousness  is  lost  at 
first,  or  very  soon,  in  the  paroxysm  of  epilepsy  proper,  and  late,  or  not  at 
all,  in  the  epileptiform  seizures. 

To  say  that  an  epileptic  paroxysm  begins  with  loss  of  consciousness,  is 
equivalent  to  saying  that  the  epileptic  discharge  begins  in  some  part  of  the 
highest  of  the  cerebral  centres.  This  is  an  irresistible  inference,  be  those 
highest  centres  where  they  may. 

b.  As  to  s'pa^m  or  convulsion. — Convulsion  begins  more  nearly  bilaterally 
in  the  former;  is  more  nearly  universal  at  once,  is  more  rapid,  and  is  soon 
over.  In  the  latter,  it  begins  very  locally  on  one  side— hand,  side  of  face, 
or  foot— and  becomes  universal  more  gradually,  the  spasm  being  compara- 
tively slow,  especially  at  the  outset. 

c.  As  to  seat  of  changes.— The  latter  depends  on  disease  in  some  part  of 
Hitzig  and  Ferrier's  region  ;  the  former— this  is  hypothetical — on  disease  in 
some  part  in  front  of  that  region,  or  behind  Ferrier's  sensory  region;  that 
is,  on  disease  in  some  part  of  what  I  suggest  are  the  only,  I  think,  middle 
motor  and  middle  sensory  cerebral  centres;  the  parts  in  front  of  the  middle 
motor  centres  being  the  highest  motor  centres;  those  behind  the  middle 
sensory  centres,  the  highest  sensory  centres. 

The  vague  term,  "disease,"  or  "changes,"  has  to  be  analyzed.  The  term, 
"  disease,"  is  frequently  used  without  regard  to  the  distinction  betwixt  the 
two  things,  physiological  abnormality  {d),  and  abnormality  of  nutrition 
(pathology)  (c). 

d.  As  to  abnormal  physiological  condition  of  centres. — In  each,  of  necessity, 
there  is  increased  instability  of  cells,  since  there  occasionally  occur  ex- 
cessive liberations  of  energy;  in  each  there  is  a  "discharging  lesion." 
There  is,  then,  no  essential  diflerence  in  the  abnormal  physiological  con- 
dition in  cases  in  the  two  divisions  ;  yet  the  paroxysms  of  epilepsy  proper 
are  more  "intense"  (more  spasm  in  a  short  time)  than  those  of  epileptiform 
seizures  ;  and  this  possibly  depends  in  part  on  the  fact  that  the  highest 
centres  have  most  small  cells.     (Compare  b.) 

e.  As  to  pathology. — In  each  there  is  increased  nutrition  ;  the  excessive 
liberation  of  energy  in  the  paroxysm  of  necessity  implies  increased  taking 
in  of  nutrient  substances  haviug  potential  energy;  increased  nutrition  is 
the  other  side  of  high  instability.  We  have,  as  yet,  little  more  than  this 
very  general,  but  inevitable,  inference  as  to  pathology  in  either.  How  the 
increased  nutrition  is  brought  about,  we  do  not  know  in  most  cases;  in  some 
cases  (see/),  it  is  determined  by  tumor. 

/.  As  to  morbid  anatomy .—'Yf  e  can  say  that  the  former  is  rarely  caused  by 
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gross  organic  disease;  the  latter  are  often  so  caused,  syphilitic  gross  disease 
in  particular.  Sometimes,  however,  in  cerebral  tumor  there  are  attacks 
difficult  to  distinguish  from  the  epileptic  vertigo  of  epilepsy  proper. 

Of  course,  the  gross  organic  disease  only  "causes"  the  seizures  in  the 
sense  that  it  leads  to  high  instability  of  cells  in  its  neighborhood ;  it  acts 
like  a  foreign  body.  The  probabilitj^  is  that  it  leads  to  the  hyper-physiolo- 
gical condition  of  instability  (see  d),  by  producing  a  sub-infiammatorj' 
change,  and  thus  increased  nutrition  (see  e).  This  difterence  as  to  morbid 
anatomy  in  the  two  seizures,  can  only  mean,  of  course,  either  that  gross 
organic  disease  most  often  occurs  in  some  particular  places,  or  that  in  some 
particular  places  it  more  easily  leads  to  instability  of  nerve  cells. 

Several  of  the  foregoing  are,  to  a  great  extent,  but  detached  statements 
from  different  standpoints  of  what  Bright  and  Wilks  long  ago  asserted, 
viz.,  that  epileptic  or  epileptiform  attacks,  without  loss  of  consciousness, 
point  to  gross  organic  disease,  such  as  tumor  of  the  brain. 

As  implied,  however  («  and  c),  the  essential  diflerence  betwixt  the  two 
kinds  of  seizures  is  chiefly  as  to  the  degree  of  evolution  of  the  centre,  part 
of  which  has  become  unstable . 

This  leads  me  on  to  say  that  several  of  the  above  statements  (a,  c,  d)  as  to 
difference  in  the  two  seizures,  are  implied  in  the  following  highly  interesting 
generalization  by  Herpin:  " En  resume:  j^lus  le  dcbnt  est  long  moin^  la  crise 
est  violente;  plus,  il  est  instantine,  plus,  Vacces  est  intense.''' 


Acute  Lung  Disokdeks  .  following  Hemiplegia.  —  The  following 
abstract  by  Erlenmeyer  of  a  memoir  by  Rosenbach,  of  Breslau  {Berliner 
klin.  Wochenschrift,  1878,  No.  41),  is  taken  from  the  Centralblatt  f.  Nerven- 
heilkunde,  1878,  No.  12: 

"The  author  deems  himself  justified,  on  the  basis  of  a  relatively  large 
series  of  observations — eleven  cases — in  concluding  that  acute  lung  affec- 
tions, occurring  just  after  unilateral  paralysis  from  cerebral  hemorrhage, 
alicnys  occupy  the  paralyzed  side.  He  alludes  to  the  well-known  experiments 
of  Brown-Sequard  and  Schiff,  in  which,  after  certain  definite  injuries  to  the 
brain,  hypersemia  and  hemorrhages  of  the  lung  of  the  opposite  side  were 
observed  ;  and  he  furthermore  mentions  briefly — too  briefly,  indeed — the 
confirmatory  fact  that  in  manj'  cases  of  hemiplegia  the  respiratory  muscles 
of  the  paralyzed  side  are  either  weakened  or  altogether  involved,  and  put 
out  of  action  (Ilasse,  for  example,  in  his  text-book,  II  Ed.,  page  426,  speaks 
of  cases  in  which  the  respiratory  movements  of  the  paralyzed  side  are 
carried  on  altogether  and  alone  by  the  diaphragm.  The  memoir  of  Berger 
on  the  paralysis  of  the  long  thoracic  nerve,  may  be  quoted  here  ;  he  found 
paralysis  of  the  levator  anguli  scapuli  and  trapezius  on  the  paralyzed  side 
of  a  hemiplegic  patient  Ilef.)  and  seeks  the  explanation  of  the  phenome- 
non in  question  in  a  diminished  reflex  irritability  of  the  air-passages  of  the 
paralyzed  side,  which  he  considers  analogous  to  the  unilateral  reflex  in 
hibition  of  the  external  auditory  passage,  the  nasal  mucous  membranes,  the 
cornea,  the  cremaster,  the  abdominal  superficies,  and  the  musculature  of 
the  nipple.  The  supposition  of  such  a  reflex  inhibition  in  the  air  passages 
is  certainly  allowable,  and  draws  considerable  support  from  the  mechanism 
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of  the  so-called  Verschluckung&pneumonia.  Whether  this  coudition  is 
alone  sufficient  for  the  explanation  of  the  processes  in  question,  and 
whether  the  other  cavises  degerve  so  summary  a  dismissal,  seem  to  me  still 
open  questions.  If  once  we  allow  the  conclusion  from  analogy  that  di- 
minished reflex  of  the  air  passages  may  cause  paralyses  of  the  bronchial 
and  vascular  muscular  apparatus,  and  consequently  venous  hj^pergemia  and 
retarded  circulation  on  the  paralyzed  side,  then,  and  this  applies  especially 
to  old  cases,  we  cannot  leave  entirely  out  of  consideration  the  facts  of  pa- 
thology which  teacli  us  that  a  destructive  and  function-inhibiting  influence 
of  a  diseased  cerebral  liemisphere  acts  upon  the  lung  of  the  opposite  side. 
Nevertheless,  the  memoir  of  Rosenbach  is  a  very  meritorious  one." 

In  addition  to  the  above  criticism  of  Erlenmeyer,  we  would  add  for  our- 
selves that,  apart  from  a  priori  considerations,  which  he  does  not  seem  to 
take  much  into  account,  eleven  cases  furnish  but  a  very  narrow  basis  for  a 
generalization,  such  as  that  in  which  the  author  indulges.  Moreover,  there 
are  in  medical  literature  some  contradictory  statements,  such  as  that  of 
llughliugs  Jackson,  that  certain  pulmonary  congestions  and  hemorrhages, 
occurring  with  cerebral  hemorrhage,  occur,  with  rare  exceptions,  in  both 
lungs;  and  if  one  lung  is  more  aflected  than  the  other,  it  is  generally  the 
right.  {Reynolds'  System  of  Med.,  II.,  j).  526.)  Though  this  assertion  may  be 
incorrect,  yet  considering  the  high  authority  of  Dr.  Jackson,  a  positive 
statement  that  the  lung  disorder  always  occurs  on  the  paralyzed  side,  based 
on  only  eleven  observations,  appears  like  a  rather  incautious  generalization. 

There  are  other  points  in  regard  to  which  Rosenbach's  views  appear  to 
us  open  to  criticism,  but  as  we  have  not  at  hand  his  original  paper,  we  pass 
them  by.     His  memoir  is  certainly  not  conclusive  as  to  anything. 


The  following  are  the  titles  of  additional  papers  on  the  Pathology  of  the 
Nervous  System  and  Mind,  and  Pathological  Anatomy: 

Messemek,  a  Contribution  to  the  Diagnosis  of  Neoplasms  of  the  Pons 
Varolii  and  the  Medulla  Oblongata,  Physician  and  Pharmacist,  Jan.,  1879. 
— Myers,  The  Influence  of  the  Nervous  System  on  the  Health  of  the 
Mouth,  Lancet  and  Clinic,  Dec.  21.— McAldowie,  On  Spinal  Epilepsy, 
Brit.  Med.  Jour.,  Dec.  21. — Wilks,  Remarks  on  Hemiansesthesia  and  its 
Cure,  Ibid,  Jan.  18. — Beard,  Nervous  Diseases  connected  with  the  Male 
Genital  Function,  N.  T.  Med.  Bee. ,  Jan.  25.  —  Hamilton,  The  Hysterical 
Simulation  of  Organic  Nervous  Diseases,  St.  Low's  Med.  Journal,  Jan. — 
GuiTERAS,  Two  Cases  of  Auajsthesia,  with  some  Metalloscopic  Experiments, 
Phil.  Med.  Times,  Feb.  15. — Caddy,  The  Identities  of  Cerebro-Spinal  Men- 
ingitis, Dengue  and  Yellow  Fever,  London  Lancet  (Am.  Repr.),  Feb. — 
Reach,  The  Diagnosis  and  Treatment  of  Idiocy,  with  Remarks  on  Prog- 
nosis, Ibid. — Beard,  The  Nature  and  Diagnosis  of  Neurasthenia  (Nervous 
Exhaustion),  ISl  Y.  Med.  Jovinal,  March,  1879.— Mills,  Notes  on  the  Local- 
ization of  Diseases  of  the  Brain,  Plnl.  Mai.  Times,  March  1. — Charcot,  The 
Diagnosis  of  the  Imperfect  Forms  of  Multiple  Sclerosis,  Progrk  3ied.,  Feh. 
8. — Snell,  Oligoria  (Defective  Sensibility  in  the  Insane),  Allg.  Zeitschr.f. 
Psychiatrie,  LI II.,  VI. — Witkowski,  Remarks  on  the  Chorea  of  the  Middle 
Ages,  and  on  Psychic  Infection,  Ibid. 
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C— THERAPEUTICS   OF   THE   NERVOUS   SYSTEM 
AND   MIND. 


The  Mboundou  Poison. — The  following  are  the  principal  points  of  a 
recent  memoir  by  M.  Testut  on  the  mboundou  poison  of  Gaboon,  Africa,  as 
given  in  a  notice  in  La  France  Mklicale  : 

In  the  first  place,  the  author  found  the  action  of  the  poison  varies  accord- 
ing to  the  way  it  was  administered,  and  the  dose.  With  small  doses  there 
w-ere  invariably  observed  convulsive  symptoms,  indicating  increased  reflex 
excitability.  If  given  in  large  doses,  the  animal  appeared  as  if  struck  down, 
respiration  was  arrested  in  a  few  seconds,  and  the  frog  became  a  passive 
mass,  not  even  responding,  in  any  way  whatever,  to  excitations  ;  neverthe- 
less, he  is  not  dead  ;  the  heart  continues  to  beat  with  normal  regularity. 

M.  Testut  therefore  suspects  that  there  may  be  two  principles  in  this 
famous  ordeal  poison:  one  exciting  the  reflex  activities,  and  the  other  stuiDc- 
fyiug  and  paralj'zing  them,  this  last  acting  only  when  large  doses  are  given, 
and  killing  the  animal  before  the  convulsive  phenomena  have  had  time  to 
appear.  Whatever  they  or  it  may  be,  elimination  takes  place  through  the 
regular  channels,  and,  in  case  of  the  frog,  largely  through  the  skin. 

The  abdominal  lesions  found  after  death  from  this  poison,  are  of  a  con- 
gestive nature,  and  similar  to  those  found  after  poisoning  from  strychnia 
and  agaricus.  These  lesions,  not  being  due  to  a  direct  or  topical  action, 
must  be  attributed  to  the  vaso-motor  centres  in  the  spinal  cord,  disordered 
in  their  functions  by  the  absorption  of  the  poison.  The  mechanism  of 
death  from  this  poison  in  the  higher  animals,  is,  probably,  asphyxia  by  res- 
piratory arrest,  a  pulmonary  anhsematosis. 


Spiritus  Nucis  Juglandis. — Dr.  Edward  ]\Iackey,  of  Brighton,  England 
{Practitioner,  Dec),  gives  the  results  of  his  experience  in  the  treatment  of 
obstinate  vomiting,  with  spirit  of  walnut,  a  remedy  almost  obsolete,  but  for 
which  he  claims    considerable  efficacy  as  an  anti-emetic,  useful  in  many 
cases  of  obstinate  emesis.  The  preparation  he  uses  he  obtained  from  Messrs. 
Southall,  of  Birmingham,  and  its  formula  is  as  follows: 
Fresh  walnuts,  30  oz. 
Spirit  of  wine  (rect.)  13  oz.;  water  q.  s. 
Distil  16  oz. 

He  has  had  good  results  from  its  use,  in  drachm  doses,  every  one  to  four 
hours,  in  a  little  water,  in  cases  of  hj^sterical  vomiting,  the  vomiting  of  ob- 
stinate dyspepsia,  that  of  pregnancy,  that  due  to  anomalous  causes,  and 
even  in  cerebral  vomiting.  He  has  tried  it  also  in  septicaemia  without  ettect; 
but  this  result  is  not  surprising.  He  recommends  its  more  extensive  trial  by 
the  medical  profession. 

Nitrite  of  Amtl. — Dr.  Hugo  Engel,  Phila.  Med.  Times,  Jan.  4,  recom- 
mends inhalations  of  nitrite  of  arayl  in  cases  of  convulsions,  when  there 
is  a  general  paleness  of  the  whole  surface,  indicating  almost  a  tetanus  of 


380  Periscojje. 

the  arterioles.  In  a  case  of  very  severe  convulsions  of  a  child,  after  the 
failure  of  bromides  and  chloral,  and  when  heroic  treatment  was  certainly 
indicated,  he  injected  one-fourth  of  a  grain  of  morphine  into  the  forearm, 
and  applied  five  drops  of  nitrite  of  amyl  on  a  handkerchief  to  the  nose, 
producing  at  once  a  deep  sleep,  that  lasted  eight  hours.  To  he  on  the  safe 
side,  he  injected  one  one-hundred  and  eightieth  of  a  grain  of  atropia  as  an 
antidote  to  the  morphine.  A  rapid  recovery  ensued,  but  treatment  with  the 
bromides  was  continued. 

The  use  of  the  atropia,  in  this  case,  very  probably  saved  the  child's  life 
from  the  effects  of  the  morphia,  whicli,  considering  its  age — sixteen  months, — 
was  altogether  too  heroic,  in  our  opinion,  for  anything  but  an  almost  hope- 
less case.  It  may,  nevertheless,  have  had  an  indispensable  part  in  producing 
the  general  result  of  the  recovery.  The  case  is  a  good  illustration  of  the 
therapeutic  use  of  the  antagonism  of  these  two  agents. 


Trephining  in  Epilepsy. — In  the  Archives  Otnerale  de  Medicine  for  De- 
cember, 1878,  Dr.  Echeverria  has  published  a  resume  of  the  results  of  tre- 
phining in  epilepsy,  resulting  from  injuries  of  the  skull.  He  has  collected 
one  hundred  and  forty-five  cases  of  this  operation.  Of  these,  ninety-three  were 
followed  by  recovery,  eighteen  by  improvement;  in  five  no  change  was  \)\o- 
duced;  one  was  rendered  worse;  and  death  resulted  in  twenty-eight  cases 
The  causes  of  death  in  the  fatal  cases,  were  extremely  varied,  viz. :  suppura- 
tion over  the  whole  surface  of  the  brain,  hemorrhage  into  the  brain,  under 
the  seat  of  operation;  gangrene  of  the  membranes  and  cerebral  abscess; 
obstinate  hemorrhage  of  the  superior  longitudinal  sinus;  meningitis  and 
meningo-encephal  itis. 

Dr.  Echeverria  gives  the  following  resmni  of  the  results  of  his  analysis  of 
the  cases  referred  to : 

Trepanation  is  the  best  means  which  can  be  employed  in  the  treatment  of 
epilepsy  caused  by  injuries  of  the  skull. 

The  immediate  operation  appears  to  be  almost  as  successful  as  the  late; 
fever  forms  a  serious  contra-indication  to  the  operation.  Insanity  and  paral- 
ysis justify  the  operation. 

Trephining  succeeds  equally  well  when  syphilitic  products  upon  the 
bones  of  the  skull,  and  which  have  proved  rebellious  to  specific  treatment, 
act  as  the  cause  of  epilepsy. 

The  success  of  the  operation  depends,  in  great  part,  upon  our  abilit}^  to 
prevent  irritation  of  the  cerebral  meninges. 

It  is,  finally,  advisable  to  keep  tlie  patient  under  anti-epileptic  treatment 
for  some  time  after  the  operation,  in  order  to  overcome  the  so-called  epileptic 
liaMt  of  the  nei-vous  system. — N.  Y.  Med.  Record. 


DiGiTALiNE. — The  following  are  the  conclusions  of  a  memoir  by  Guido 
Cavazzini,  Ann.  d'Omodei,  1878,  t.  245,  p.  115.  (Abstr.  in  Bull.  Qen.  de,  Iherap.) 

1.  In  frogs  the  action  of  digitaline  is  shown  with  great  effect  on  the 
heart,  particularly  on  the  ventricle,  in  exciting  the  muscular  fibres,  the  degree 
being  in  proportion  to  the  dose  employed. 


Therai)eutics.  3  SI 

2.  One  or  two  drops  of  the  solution,  according  to  tlie  season,  accelerate 
the  movements;  six  or  seven  cause  tetanus  of  the  ventricle. 

B.  Digitaline  increases  the  tonicity  of  the  cardiac  fibres,  and  thus  slows 
the  repetition  of  the  contractions,  reducing  their  number  very  decidedly. 

4.  The  auricles  are  only  slightly  or  not  at  all  excited  by  digitaline;  in 
them  the  systolic  frequence  does  not  undergo  au}'  diminution  analogous  to 
that  of  the  ventricles;  this  is  why  the  ventricular  tonicity  embarrasses  the 
cardiac  functions. 

5.  The  ventricular  diastole  never  seems  aroused,  but  appears  to  be  subor- 
dinate to  the  action  of  the  auricular  musculai'  fibres.  The  auricles  may  be- 
come filled  to  excess,  to  the  point  of  being  considerably  distended,  and 
subsequently  paralyzed,  which  excludes  the  idea  of  activity. 

6.  The  assertion  of  some  physiologists,  that  the  myocardium  retains  its 
blood  during  the  systole,  cannot  be  admitted;  its  pallor,  clearly  observed,  is 
a  direct  proof  to  the  contrary. 

7.  Digitaline,  proportionall}'  to  the  time  of  the  experiment  and  the 
quantity  employed,  accelerates  the  peripheral  circulation  according  to  the 
augmentatio^^n  of  the  impulsive  force  of  the  heart.  A.s  the  retardation  of  the 
ventricular  contractions  and  the  ventricular  tetanus  occurs,  the  circulation 
first  diminishes,  then  is  arrested. 

8.  The  capillary  net-work  slightly  dilates,  and  nevertheless  the  circula- 
tion may  be  accelerated,  provided  that  the  medicine  does  not  oppose  itself  to 
the  diastolic  extension  and  the  rhythmic  frequency  of  the  ventricle. 

9.  It  appears,  therefore,  that  the  action  of  digitaline  localizes  itself  prin- 
cipally on  the  heart,  and  acts  only  secondarily  on  the  vessels. 

10.  Digitaline  appears  to  increase  the  faculty  of  absorbing  oxygen  in  the 
respiratory  substance. 

11.  The  opinion  of  the  Berlin  school  that  digitaline  in  small  doses  is 
excitant,  and  in  large  doses  depressant,  is  not  borne  out  by  experience.  This 
substance  always  excites  the  cardiac  tonicity  and  dilates  the  vessels;  in  toxic 
dose  it  causes  tetanus  and  rupture  of  the  heart. 

12.  En  resume,  digitaline  has  the  eftect  of  remedjang  feebleness  of  the 
cardiac  systole;  it  may  assist  the  peripheral  circulation  by  augmenting  the 
vis  a  iergo  and  dilating  the  capillaries;  it  may  be  of  service  in  disorders 
accompanied  by  insufficient  oxidation  of  the  blood. 


The  Treatment  of  Neuralgia. — Dr.  E.  C.  Seguin,  N.  T.  Med.  Ike. 
Jan.  4,  narrates  three  cases  of  severe  chronic  trigeminal  neuralgia,  one  of 
which  was  successfully  treated  withgelsemium  and  Fowler's  solution,  while 
the  other  two  were  not  relieved  until  Duquesnel's  aconitia,  in  gradually  in- 
creasing doses,  was  employed.     He  closes  his  account  as  follows: 

It  seems  to  me  that  three  conclusions  may  legitimately  be  drawn  from  the 
above  related  cases. 

1.  That  there  is  a  possibility  of  relief  in  most  severe  cases  of  epilepti- 
form trigeminal  neuralgia.  The  usually  received  opinion  is  that,  in  such 
cases,  recourse  must  be  had  to  operation  upon  deep  branches  of  the  nerve, 
excision  of  Meckel's  ganglion,  etc.,  and  to  the  systematic  use  of  morphia  to 
make  life  endurable.     After  my  expei'ience  with  the  above  cases,  I  am  dis- 
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posed  to  urge  a  sufferer  from  trigeminal  neuralgia  to  make  a  trial  of  medici- 
nal treatment. 

2.  The  advantage  of  using  medicines  systematically.  Not  only  should 
the  doses  of  any  one  remedy  be  administered  regularly  and  in  progressively 
increasing  doses,  but  several  remedies  should  be  used  in  succession,  so  as  to 
profoundly  affect  the  system.  Of  the  medicines  applicable  to  the  treatment 
of  neuralgia,  the  following  are  those  which  I  can  recommend  most  highly: 
aconitia,  arsenic,  iodide  of  potassium,  gelsemium,  belladonna,  quinia,  mor- 
phia, galvanism,  the  actual  cautery,  Thom[)son's  solution  of  phosphorus. 

3.  In  the  treatment  of  chronic  neuralgia  and  of  many  neuroses,  it  is  nec- 
essary to  obtain  the  physiological  effects  of  the  drug  employed,  in  order  to 
do  good.  This  principle  of  heroic  medication  is  one  which  ensures  success 
in  seemingly  desperate  cases,  and  its  execution  requires  the  utmost  watch- 
fulness on  the  part  of  the  physician,  and  intelligence  and  faithfulness  on 
the  part  of  the  patient  and  his  attendants.  ]\Iany  unpleasant  consequences 
of  such  treatment  may  be  avoided  if  we  at  first  give  very  small  doses  of  the 
remedy,  and  then  make  a  verj^  progressive  increase.  The  phj'siological 
effects  are  illustrated  in  the  above  cases;  in  the  treatment  of  chorea  by 
arsenic;  of  malarial  affections  by  quinia;  of  spinal  congestion  and  myelitis 
by  belladonna;  of  syphilitic  disease  by  mercury  and  iodide  of  potassium, 
etc.,  etc. 

Inasmuch  as  the  good  effects  noted  in  cases  2  and  3  were  obtained  by  the 
action  of  Duquesnel's  aconitia,  it  may  not  be  amiss  to  close  this  short  commun- 
ication by  quoting  the  conclusions  of  a  report  on  aconitia,  recently  made  to 
the  ]Sr.  Y.  Therapeutical  Societj',  by  its  committee  on  Neurotics.* 

The  chairman  of  this  committee  saj's: 

"From  the  above  cases,  the  following  conclusions  maj"  be  justly  drawn,  I 
think: 

"  1.  The  susceptibility  of  individuals  to  Duquesnel's  aconitia  varies  enor- 
mously; one  individual  in  the  series  having  been  severely  affected  by  ^J-jy 
grain,  while  another  tolerated  with  no  special  symptoms  ^^  grain  every  three 
hours.  On  the  average,  distinct  physiological  and  therapeutical  effects  were 
obtained  by  giving  -^Ij,  grain  three  times  a  day. 

"2.  Out  of  six  cases  of  severe  trigeminal  neuralgia,  one,  probably  a  reflex 
neuralgia  from  a  decayed  tooth,  was  not  at  all  benefited. 

"  Three  cases,  epileptiform  in  character,  were  slightly  or  only  temporarily 
relieved.  Two  cases  were  cured.  One  of  these  had  existed  for  seven  years, 
with  an  interruption  of  twenty  months,  procured  by  resection  of  the  affected 
nerve. 

"  It  would  thus  appear  that,  while  we  cannot  indorse  Prof.  Gubler's  state- 
ment that  Ducpesnel's  aconitia  never  fails,  we  must  recognize  in  it  one  of  the 
most  powerful  and  best  agents  for  relieving  and  curing  trigeminal  neuralgia. 

"3.  "We  do  not  as  yet  know  the  forms  of  trigeminal  neuralgia  which  can 
be  most  influenced  by  aconitia." 


Sthychnia. — Dr.  R.  Leared,  in  a  paper  read  before  the  Medical  Society 
of  London,  December  2,  1878  {Brit.   Med.   Jour.,  Dec.  28)  offers  it  as  his 

*Vide  N.  Y.  Medical  Journal,  Dec,  1878,  p.  621. 
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opinion  that  a  large  class  of  cases  of  dyspepsia  are  due  to  nervous  debility 
affecting  the  muscular  apparatus  of  the  stomach;  indeed,  he  would  divide 
all  cases  into  those  due  to  this  cause  and  those  owing  to  defective  secretion. 
For  this  former  class  of  cases  he  considers  strychnia  the  foremost  medicinal 
remedy;  indeed,  he  saj^s  it  is  almost  a  specific  for  relaxation  of  the  gastric 
muscular  fibres. 


The  Treatment  op  Basedow's  Disease. — Prof.  Germain  See  {La  France 
Medicale,  Nov.  13)  states  that  tlie  only  treatment  he  has  seen  succeed  in  ex- 
ophthalmic goitre,  is  hydrotherapy  combined  with  the  administration  of  the 
tincture  of  veratrum  viride.  He  says,  "  If  the  opinion  I  have  given  rela- 
tively to  the  paralysis  of  the  vagi  as  the  mechanism  of  the  palpitations  be 
the  more  correct  one,  the  palpitations  ought  to  give  way  under  the  influence 
of  veratrum  viride;  and  this  is  the  case,  the  action  of  veratrum  viride  is 
comparable  to  that  of  digitalis,  without  the  inconvenience  of  increasing 
vascular  pressure.  I  prescribe  the  tincture  to  the  amount  of  ten,  then 
twelve,  and  finally  up  to  twenty  droos  a  day,  divided  into  three  or  four 
doses,  and  continue  this  medication  for  many  weeks  or  months.  I  have 
seen  definitely  cured  by  this  method,  (1)  a  young  woman  who  had  presented 
the  three  characteristic  symptoms  since  fifteen  years,  and  who  had  given  up 
all  treatment  for  three  years;  (3)  a  young  woman  attacked  at  the  age  of 
seventeen  with  palpitations  and  hypertrophy  of  the  thyroid  gland;  (3)  a  case 
of  exophthalmus  with  palpitations." 

Dr.  See's  success  with  other  methods  has  certainly  been  less  than  that  of 
many  others,  and  his  wholesale  skepticism  ought  not  to  be  generally  adopted 
by  the  profession.  Almost  every  case  of  this  disease  is  a  study  in  itself,  and 
routine  therapeutics  should  have  no  place  in  its  management. 


Anesthetics. — At  the  meeting  of  the  French  Association  for  the 
Advancement  of  Sciences  last  year,  M.  Rabuteau  read  a  paper  on  the  action 
of  anaesthetics,  the  conclusions  of  which,  as  given  in  L"  Union  Medicale, 
Oct.  15,  are  as  follows: 

1.  The  ethers  have  an  action  on  vegetable  organisms  destructive  to  life; 
but  the  germinative  property  is  not  destroyed,  though  germination  may  be 
a  little  retarded. 

2.  The  action  of  ether  is  ditferent  on  cold  and  warm-blooded  animals.  If 
we  put  simultaneously  under  a  bell  glass  a  frog,  a  guinea-pig,  and  a  sponge 
saturated  with  acetic  ether,  the  guinea-pig  survives,  but  the  frog  succumbs 
after  a  variable  but  always  very  short  time.  If  we  inject  acetic  ether  under 
the  skin  of  a  guinea-pig  there  is  no  anaesthesia  produced,  but  it  occurs  if  we 
put  him  under  a  bell-glass.  M.  Rabuteau  explains  these  facts  as  follows: 
the  warm-blooded  animal  decomposes  the  ether  while  the  frog  does  not; 
whence  the  division  into  two  classes  of  the  ethers:  those  that  are  modified 
in  the  organism  and  those  that  are  not  modified.  It  should  be  stated  here, 
in  passing,  that  white  wine  owes  its  heady  properties  to  the  ether  it  contains. 

3.  There  are  some  ethers,  the  trichloracetates,  that  have  the  property  of 
suppressing  the  sensibility  without  abolishing  motion.     They  may  have  per- 
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baps  a  useful  application  in  obstetrics.  It  is  needful,  nevertheless,  to  make 
a  judicious  selection,  keeping  in  mind  that  the  ethers  of  the  ethylic  alcohol 
are  inoffensive. 


Cerebral  Accidents  from  Iodide  of  Potassium. — At  the  session 
of  the  Society  de  Biologic,  Jan.  4  (Rep.  in  Progrh  Med.),  M.  Hallopeau 
gave  an  account  of  the  case  of  a  syphilitic  patient,  thirty  years  of  age,  who 
had  been  for  a  long  time  under  treatment  with  iodide  of  potash.  He  had 
first  a  purpura  hemorrhagica  followed  by  an  alternate  hemiplegia,  which  M. 
Hallopeau  believed  could  be  attributed  to  a  hemorrhage  due  to  the  action  of 
the  iodide.     Particulars  not  given. 


Therapeutic  Uses  of  the  Bromides. — Rosenthal,  in  an  article  ( Wien. 
med.  Presse,  1878,  No.  46)  on  therapeutics,  speaks  thus  of  the  bromides: 

Bromide  of  potassium,  on  account  of  the  adynamia  of  the  heart  which  it 
sometimes  causes,  must  frequently  be  suspended.  In  addition  to  weakness, 
retardation,  and  irregularity  of  cardiac  action,  the  bromide  of  potassium,  in 
large  and  long-continued  doses,  may  give  rise  to  prsecordial  pain  and  mental 
disturbance.  Bromide  of  potassium,  although  it  occasionally  improves  the 
appetite  to  a  marked  degree,  yet  more  frequently  disturbs  digestion  when 
this  is  not  originally  strong.  In  s«ch  cases  it  should  he  taken  at  meal-times, 
or  after  draughts  of  milk,  which  preserves  the  stomach  from  irritation. 
Bromide  of  sodium  is  a  milder  preparation,  more  easily  borne  by  the  stomach; 
it  is  therefore  preferable  in  the  case  of  nervous  women,  of  old  people,  and 
of  children,  since  it  has  a  salty  taste,  not  in  itself  unwelcome  to  children. 
Rosenthal  mixes  the  powdered  bromide  of  sodium  to  the  amount  of  3^  to  1 
gramme  (7}^  to  15  grains)  with  bread-crumb,  and  thus  smuggles  it  in,  so  to 
speak,  as  part  of  the  food.  He  employs  it  in  various  nervous  affections,  as 
convulsions,  laryngismus,  nightmare,  and  disturbed  sleep,  giving  it  once  or 
more  daily.  The  chief  objection  to  the  bromide  of  sodium  is  its  too  ready 
deliquescence.  Where  enough  cannot  be  given  in  the  form  of  small  pills, 
it  may  be  given  in  powders,  making  up  only  enough  for  one  or  two  days,  or 
in  solution  with  syrup. 

Bromide  of  ammonium  is  a  more  stable  preparation.  It  has  a  salty 
ammoniacal  taste  in  solution,  which  may  be  disguised  by  syrup  of  orange- 
peel.  Rosenthal  has  given  it  in  doses  of  6  or  8  grammes  (  3  iss.  to  3  ii-)  daily, 
for  months  at  a  time,  without  mishaps.  It  acts  well  in  epilepsy,  whooping- 
cough,  spasm  of  the  glottis,  and  spastic  laryngismus  fin  children  as  well  as 
in  hysterical  persons),  but  no  better  than  the  other  Ijromides.  Brominated 
camphor,  as  appears  from  researches  upon  animals,  affects  the  heart's  action, 
and  respiration,  and  the  temperature,  reducing  them.  Its  formula  is  C10H15 
Br.  O,  and  it  occurs  in  white  cry.stals.  It  is  not  to  be  confounded  with 
Laurent's  ^^  bromkampher,''''  which  occurs  in  red  rhombic  cr3'stals,  and  the 
formula  of  which  is  CioHi6Br.2  O.  It  is  useful  in  the  milder  forms  of  epi- 
lepsy and  in  alcoholic  trembling;  but  Rosenthal  does  not  consider  it  equal 
to  the  bromides  of  potassium  and  sodium.  As  an  antidote  to  strychnia  it 
has  proved  valuable  given  in  doses  of  1  to  2  grammes  (15  to  30  grains)  twice 
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or  thrice,  repeated  at  short  iutervals.  In  nervous  palpitation  of  the  heart, 
Rosenthal  has  given  brominated  camphor  in  the  dose  of  .2  to  .3  decigramme 
(3  to  4I2  grains)  several  times  a  day,  in  cachets  du  pain.  According  to  Berger, 
this  salt  is  useful  in  sexual  excitement  and  pollutions,  but  it  fails  in  the 
more  stubborn  cases,  where  bromide  of  potassium,  with  opium,  or  tinct. 
verat.  viridis  (two  or  three  drops  on  sugar  until  slowing  of  the  pulse  is 
attained),  acts  much  more  satisfactorily.  In  the  case  of  a  patient  ordered 
small  doses  of  brominated  camphor  on  account  of  genital  excitement,  who 
took  on  his  own  responsibility  1  gramme  (15  grains)  at  a  dose,  Rosenthal 
observed  symptoms  of  weight  and  pressure  in  the  head,  shortness  of  breath, 
slowing  of  the  pulse  to  sixty  beats,  weakness  of  the  limbs,  and  mental  dis- 
turbance to  a  marked  degree,  together  with  fear  of  death.  Some  ether  upou 
sugar  was  administered,  and  later  strong  cotiee,  which  soon  dissipated  the 
alarming  symptoms.  Rosenthal  regards  brominated  camphor  as  particularly 
useful  in  irritation  of  the  bladder.  Both  in  that  form  due  to  taking  cold 
and  in  that  caused  by  the  forcible  retention  of  the  urinary  secretion,  brom- 
inated camphor  in  the  dose  of  .3  to  .4  decigramme  (3  to  6  grains)  thrice  daily 
quickly  abated  the  annoying  diflBculty  in  urinating.  In  such  cases  it  must 
be  continued  for  some  time.  Sensitive  persons  experience  fullness  of  the 
head  (probably  due  to  the  action  of  the  bromine);  but  this  feeling  leaves 
after  a  few  doses.  Long-continued  use  of  brominated  camphor  sometimes 
causes  derangement  of  the  stomach,  requiring  suspension  of  the  remedy. 
Bromide  of  zinc  can  be  prescribed  only  in  pill  form  or  in  solution,  on 
account  of  its  deliquescent  properties.  It  is  given  at  first  in  the  dose  of  .1 
decigramme  {l}4  grains)  several  times  daily,  and  is  graduallj^  increased  to  .4 
decigramme  (6  grains).  It  is  particularly  useful  in  hysterical  muscular 
spasm.  Rosenthal  does  not  consider  this  preparation  superior  to  the  bromide 
of  potassium. 

Hydrobromate  of  quinine  is  easily  soluble  in  alcohol,  but  in  water  only  in 
the  proportion  of  1  to  18,  even  when  heated.  It  dissolves,  however,  in  hot 
glycerine  Cjuite  easily  (1  to  4),  and  the  solution  remains  clear  for  months. 
This  can  be  diluted  with  water  for  hypodermic  injection,  until  a  syringeful 
contains  only  .1  decigramme  {\%  grains)  of  the  quinine  salt.  Rosenthal 
has  used  this  with  verj^  good  effect  in  a  case  of  hysterical  vomiting  when 
opium  had  failed,  the  vomiting  ceasing  entirely  after  two  or  three  daj's. 
Hydrobromate  of  ciuinine  is  also  useful  in  the  dose  of  |  gramme  (7^  grains) 
a  day  in  general  nervousness,  in  circumscribed  headache,  and  in  muscular 
cramp.  Though  recommended  by  Erlenmeyer  in  the  painful  paroxysms  of 
locomotor  ataxia,  Rosenthal  has  found  this  preparation  not  to  be  depended 
upon.     {Philadelphia  Med.  Times,  Feb.  15,  1879.) 


Brucia. — R.  P.  Robins,  B.  A.,  Phil.  Med.  Times,  Feb.  15,  in  order  to  test 
the  assertion  of  Klapp  that  strychnia  fails  to  act  on  the  motor  nerves,  and 
on  the  hypothesis  that  the  contrar}'  assertions  of  various  authors  were  due  to 
their  having  used  impure  samples  of  strjxhnia  containing  brucia,  undertook 
a  series  of  experiments  upon  the  latter  alkaloid,  five  of  which  are  given. 
He  used  rabbits,  dogs  and  frogs,  injecting  the  brucia  solution  under  the  skin 
and  testing  the  nerves   with   DuBois-Reymond's  induction  apparatus  as 
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modified  by  Hehiilioltz.  The  experiments,  in  fact,  were  identical  witli  the 
strjclinia  experiments  of  Klapp  in  all  but  the  agent  employed,  the  solutions 
were  of  the  same  strength,  and  the  methods  the  same.  The  result  was  that 
all  the  neurility  was  found  impaired,  the  brucia  alkaloid  destroying  the 
action  of  the  motor  nerves. 

The  author  considers  these  results  as  corroborating  those  of  Dr.  Klapp  in 
so  far  as  they  prove  the  motor-paralyzing  action  of  brucia,  and  thus  ex^jlain 
the  action  of  strychnia  alkaloids  from  which  this  has  not  been  altogether 
eliminated. 


Aconite  — The  following  are  the  conclusions  from  an  extended  experi- 
mental inquiry  into  the  physiological  actions  of  aconite  and  aconitia,  by  Dr. 
G.  Hunter  Mackenzie,  and  published  in  the  Practitioner,  concluding  in  the 
numl)er  for  March,  1879. 

1.  Aconite  and  aconitia  act  primarily  on  the  respiration  by  their  influence 
on  the  respiratory  centre  and  peripheral  sensory  branches  of  the  vagus. 

2.  They  have  no  direct  action  on  the  heart,  and  only  attect  that  viscus 
secondarily,  through  the  medium  of  the  lungs. 

8.  Their  action  on  the  nervous  system  consists  in  first,  irritating,  and 
secondly,  paralyzing  the  peripheral  sensory  nerves  and  posterior  roots  of  the 
spinal  nerves.  They  increase  the  irritability  of  the  peripheral  motor  nerves, 
and  of  the  motor  columns  of  the  cord. 

4.  They  do  not  induce  muscular  paralysis,  but,  on  the  contrary,  increase 
the  irritability  of  voluntary  muscle. 

5.  They  induce  convulsions  mainly  through  their  augmenting  the  irrita- 
bility of  the  anterior  column  of  the  cord,  the  motor  nerves  and  muscles. 

6.  They  firstly  increase,  and  secondly  diminish  temperature. 

7.  Death  ensues  from  asphyxia  and  respiratory  collapse. 


The  following  are  some  of  the  recently  published  articles  on  the  Thera- 
peutics of  the  Nervous  System  and  Mind: 

Ransohofp,  Tetanus,  Nerve-Stretching,  Cure,  Lancet  and  Clinic,  Jan.  18. — 
Bartholow,  Note  on  Some  Points  in  regard  to  the  Actions  and  Uses  of 
Pilocarpine  and  its  Salts,  Ibid,  Dec.  28. — Hayden,  Notes  on  the  Treatment 
of  Chorea,  Dublin  Jour,  of  Med.  Sci.,  Jan. — Hack  Tuke,  Metalloscopy  and 
Expectant  Attention,  .Tour,  of  Mental  Science,  Jan. — Dufour,  Note  in  regard 
to  Functional  Localizations  in  the  Various  Forms  of  General  Paralysis,  Ann. 
Medico-Psycliologiqiies,  Sept.,  1878. — Neftel,  Contribution  to  the  Treatment 
of  Neuralgias,  N.  Y.  Med.  Ilecord,  Feb.  1. — Devoke,  Note  on  Saturnine 
Hemiplegia  and  its  Treatment  with  a  Magnet,  Prorjres  Med.,  Feb.  8. — Read, 
Chloral  in  the  Treatment  of  Traumatic  Tetanus,  Med.  and  Surg.  Reporter, 
March  1,  1879. — Gibney,  Galvanism  in  the  Treatment  of  Sciatica,  Am. 
Practitioner,  March. 
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Art.  I.— saponin   IN   ITS   EELATIONS  TO   PHYS- 
IOLOGY. 


By  B.  F.  Lautenbach,  M.D.,  Ph.D. 
Assistant   lx   the  Physiological    Laboratory   of    Geneva. 


{Continued  from  page  291.) 


GENERAL    ACTION. 

UNDER  this  head  will  be  studied  the  action  of  the  drug 
when  introduced   by  absorption,  and  when  it   is  injected 
into  the  blood-vessel  sj'stem. 

ACTION    ON    THE    NERVOUS    SYSTEM. 

The  peripheral  afferent  and  efferent  nerves  remain  unaf- 
fected when  saponin  is  introduced  into  the  veins  of  the  gene- 
ral circulation.  The  excitability  of  the  nerves  for  electrical 
irritants  remains  unaffected  under  these  circumstances.  When 
introduced  into  an  artery,  such  as  the  femoral,  the  nerves  of 
the  part  of  the  body  into  which  the  drug  was  injected  are  first 
excited  and  tlien  paralyzed  by  the  drug.  The  other  nerves  of 
the  body  retaining  their  functions  for  a  long  period  thereafter, 
proves,  as  was  before  stated,  that  this  effect  is  due  to  the  local 
action  of  the  druer. 
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On  the  spinal  co7hJ  the  drug  has  a  more  decided  action. 
After  the  destruction  of  tlie  brains  of  frogs  it  is  well  known 
that  spinal  reflexes  become  more  marked.  AVhen,  however, 
frogs  thus  prepared  are  poisoned  with  saponin,  a  gradual  abo- 
lition of  reflex  action  occurs.  This  was  determined  by  the 
use  of  a  solution  of  acetic  acid  which  was  just  sufiicient  in  the 
normal  animal  to  produce  reflex  movements  when  applied  to 
the  web  of  the  feet.  About  a  half  hour  after  the  poisoning 
the  solution  of  the  acid  previously  employed  had  to  be  in- 
creased in  strength  in  order  to  produce  reflex  movements. 
After  a  varying  period — usually  about  an  hour — it  was  found 
that  application  of  strong  sulphuric  acid  failed  to  produce 
these  movements. 

The  same  results,  less  perfectly,  it  is  true,  were  obtained  in 
dogs,  rabbits,  and  cats  in  whom  section  of  the  pons  had  been 
made,  at  its  junction  with  the  medulla  oblongata.  Saponin 
therefore  produces  abolition  of  the  reflex  activity  of  the  spinal 
cord.  This  paralysis  is  not  due  to  any  action  on  the  motor 
nerves,  as  these  respond  to  irritants  for  some  time  after  the 
cessation  of  reflex  movements. 

The  general  action  of  saponin  on  the  hrain  is  very  interest- 
ing, as  it  appears  to  be  a  sleep-producing  agent.  .02-.1  gram, 
of  the  drug  injected  into  a  mesenteric  or  femoral  vein  of  a 
cat  produces  deep  sleep  in  15-25  minutes,  from  which  the  ani- 
mal can  be  aroused,  to  tall  again  into  the  same  somnolent  state 
when  the  excitation  is  removed.  If  the  dose  be  very  large 
the  animal  gradually  loses  all  sensibility  and  falls  into  a  state 
of  coma,  from  which  it  cannot  be  aroused,  and  dies  in  about 
two  hours.  If  a  smaller  dose  be  given  a  cat  or  a  dog  this 
state  of  insensibility  lasts  several  hours,  when  the  animal 
gradually  recovers  without  any  untoward  symptoms.  An  in- 
jection of  .002  into  the  back  of  a  mouse,  pigeon,  or  sparrow, 
also  produces  this  sleep,  accompanied  by  loss  of  sensibility  and 
followed  by  coma  and  death. 

Accompanying  and  preceding  this  somnolent  state  in  mam- 
mals, and  replacing  it  in  frogs,  there  is  complete  abolition  of 
all  the  so-called  voluntary  movements.  "Saponized"  frogs 
when  placed  on  their  backs  make  no  attempt  to  re-attain  the 
abdominal  position,  though  at  the  time  the  reflex  activity  may 
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be  unaffected,  showing  that  either  the  animal  is  unaware  of 
its  position,  owing  to  an  action  of  the  drug  on  the  perceiv- 
ing organs  of  the  central  nervous  system  ;  or  that  there  is 
paresis  of  the  peripheral  sensory  or  motor  nerves.  As  reflex 
movements  can  still  be  excited  the  latter  cannot  be  the  cause. 

Sajionin  therefore  'produces  sleep  hy  (jreatly  reducing  oi' 
even  abolishing  the perce'ptive  facidties  of  animals. 

When  introduced  into  the  general  circulation  of  mammals 
and  frogs,  saponin  exerts  no  influence  whatsoever  on  tlie  func- 
tions of  the  mtiscles. 

ACTION    ON    THE    CIRCULATORY    SYSTEM. 

On  the  hlood-press\ire  in  the  Arteries. — Hoppe*  saw  a 
weak  solution  of  saponin  first  excite  and  then  depress  the 
actions  of  the  heart. 

Kohlerf  found  in  rabbits  and  dogs,  that  after  an  evanes- 
cent rise  the  blood-pressure  always  diminishes,  and  believes 
this  to  be  due  to  excitation,  followed  by  paralysis,  of  the  vaso- 
motor "  centres."  He  further  says  that  in  the  "  saponized  " 
animal  the  heart  is  cut  off  from  all  nervous  influences  except 
those  exerted  by  its  own  intrinsic  ganglise. 

For  reasons  which  will  be  apparent  I  will  divide  my  experi- 
ments on  the  circulatory  action  of  saponin  into  the  following 
three  classes : 

1.  The  action  of  saponin  on  the  arterial  pressure  when  in- 
jected into  a  jugular  vein  ; 

2.  The  action  of  saponin  on  the  arterial  pressure  when  in- 
jected into  a  femoral  vein  ; 

3.  The  action  of  saponin  on  the  arterial  pressure  when  in- 
troduced into  an  efferent  blood-vessel. 

Saponin  injected  into  a  jugular  vein. — Owing  to  the  heart- 
nerves  and  blood-vessels  varj^ing  in  the  different  species  of 
mammals,  I  have  endeavored  to  separate  the  experiments  on 
the  different  animals  as  much  as  possible,  and  at  the  same 
time  to  keep  up  a  comparison  between  them.  In  the  first 
series  of  experiments  the  only  operations  were  the  insertion 

*  "Die  Nervenwiikimg  d.  Arzneimittel,"  Hft.  IV.,  p.  137. 
\Arch.f.  exp.  Path.,  I.,  p.  138-162.     "  Die  locale  Anaesthesir.  d.  Saponin," 
p.  78.     Pkysiologuchen  I'/ierapeutik,  1876,  p.  286. 


396 


Lautenbach — Saj)onin. 


of  a  canula,  wliich  was  connected  with  a  manometer,*  into  the 
common  carotid  or  femoral  arteries,  and  then  placing  a  canula 
into  the  external  jugular  vein  through  which  the  solution  of 
the  drug  was  injected  towards  the  heart. 

Following  such  an  injection  in  rabbits  I  never  saw  a  rise 
but  always  a  very  decided  fall  in  the  arterial  pressure,  as  will 
be  illustrated  in  the  following  experiments : 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

Pressure. 

REMARKS. 

1. 

Albino  Rabbit. 

Oct.  4,  1877. 
9.34. 
.10 
.30 
.30 
-40 
-50 

.53 
9.35. 
.10 
.20 
-40 
.50 

71.9  mm. 
71.9     " 
71.9     " 

71.9     " 

71.8  " 

71.9  " 
66.3     " 
40-9     " 
40.7     " 
46-3     " 
54.9     " 

Canula  in  carotid  artery. 

Injected  .05  gram,  into  ex- 
ternal jugular  vein  towards 
the  heart. 

9-36. 

55-7     " 

Animal  died  alK)Uttliis  time. 

In  the  cat  the  fall  in  the  blood-pressure  produced  by  the  in- 
jection of  saponin  into  the  jugular  vein  is  followed  by  a  sec- 
ondary rise,  so  that  the  pressure  resulting  may  greatly  exceed 
the  normal  arterial  pressure. 


*  This  consisted  of  a  U-shaped  tube  containing  mercury.  On  this  mer- 
cury was  placed  a  swimmer  of  hard  rubber  and  attached  to  this  was  a  wire 
which  wrote  the  variations  of  pressure  on  a  revolving  drum  previously 
sooted  with  lamp-black. 
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No.  of 
Experi- 
ment. 

Animal. 

Time. 

Pressure. 

KEMARKS. 

3. 

Cat. 

Nov.  4, 1877. 
3.21. 
-10 
-20 

-30 

-40 

-50 
3.22. 

-10 

-20 

-30 

.40 

-50 
3.23_10 

99 -4  mm. 
99-4    " 

99-4    " 
96-       " 
89.7     '■ 
87-5    " 
89-1     " 
92.2     " 
95-1     " 
97-9     " 
99-4    " 
108-4    " 

Canula  in  carotid  artery. 

Injected  .037  gram,  into  ex- 
ternal jugular  vein  towards 
the.  heart. 

When,  however,  a  very  large  dose  of  the  drug  was  injected 
into  the  jugular  vein  of  a  cat  this  secondary  rise  in  arterial 
pressure  did  not  occur. 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

Pressure. 

REMARKS. 

4. 

Cat. 

Dec.  5, 1877. 
1  sec. 
5    " 

10     " 
20    " 
30    " 
40    " 
60    " 

83-9  mm. 

78-4     " 
76.8    " 
76-1     " 
57.4     " 
28.7     " 

Canula  in  carotid. 

Injected   .2  gram,  into  ex- 
ternal jugular  vein  towards 
the  heart. 

100    " 

00-       " 

The  animal  is  dead. 
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In  the  dog  the  same  decided  fall  in  pressure  is  observed  to 
follow  the  introduction  of  a  large  dose  of  saponin  into  the 
jugular  vein.  This  is  however  always  followed  by  a  second- 
ary rise  in  the  arterial  pressure. 

To  what  is  the  fall  in  the  arterial  pressure  due  ?  A  dimin- 
ished blood-pressure  may  be  due :  first,  to  a  paralysis  of  the 
vaso-motor  "centres"  allowing  a  large  quantity  of  blood  to 
accumulate  in  the  capillaries  ;  second,  it  may  be  due  to  an  ac- 
tive dilatation  of  the  walls  of  the  blood-vessels  through  the 
agency  of  the  vaso-dilator  nerves  ;  third,  to  irritation  of  the 
vagus  centres,  trunks,  or  peripheral  extremities ;  fourth,  to  a 
contraction  of  the  pulmonary  blood-vessels  preventing  the 
aerated  blood  from  having  free  access  to  the  arterial  heart; 
fifth,  to  a  paralysis  of  the  heart  itself. 

It  was  first  shown  by  Stilling*  and  IIenle,t  that  certain 
nerves  have  for  their  function  the  contracting  of  the  walls  of 
the  blood-vessels.  To  these  the  name  of  vaso-motors  and 
vaso-constrictors  has  been  bestowed.  In  1859,  Schiff,:{:  and  in 
1871,  Owsjannikow§  experimentally  demonstrated  that  these 
nerves  were  under  the  control  of  a  "  centre  "  situated  in  the 
medulla  oblongata,  to  which  the  name  of  "  vaso-motor  centre  " 
was  given.  It  is  now  well  known  to  physiologists  that  irrita- 
tion of  a  sensory  nerve  frequently!  produces,  through  reflex 
stimulation  of  this  "centre,"  a  decided  rise  in  the  blood-pres- 
sure. This  rise  is  by  no  means  certain  to  occur  if  the  pneu- 
mogastrics  remain  intact,  as  under  these  circumstances  I  have 
observed  that  irritation  of  the  anterior  crural  nerve  produces 
a  very  decided  fall  in  the  pressure,  which  was  replaced  by  a 
rise  when  the  pneumogastrics  were  cut  or  their  inhibitory 
fibres  paralyzed  by  atropine. 

It  was  therefore  necessary  in  the  experiments  on  saponin  to 
first  cut  the  pneumogastric  nerves ;  then  to  irritate  the  ante- 

*  Untera.  u.  d.  Spinal-Irritation,  Leipzic,  1840,  p.  163. 
\Path.  Untenuch.,  Berlin,  1840,  p.  105. 

X  Unters.  z.  Physiol,  d.  Nervensy stems,  Frankfort,  1855,  p.  219. 
%  Ludwig's  Arbeiten  a.  d.  phys.  Laborat.,  Leipzic,  VI..  p.  21. 
II  After  curarizatiou  the  rise  in  the  blood-pressure  from  irritation  is  almost 
constant. 
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rior  crural,  and  observe  the  rise  in  the  pressure  produced  in 
the  manometer  connected  with  the  carotid  or  femoral  arteries 
of  the  animal  experimented  upon.  The  drug  being  now  given 
it  was  possible  to  determine  if  the  vaso-motor  "  centre  "  was 
affected,  by  observing  whether  or  not  the  irritation  of  a  sen- 
sory nerve  still  produced  an  increased  blood-pressure. 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

Pressure. 

REMARKS. 

6. 

Dog. 

Dtc.17, 1877. 
1  sec. 

121-5  mm. 

Canula  in  carotid.  Pneu- 
mogastrics  cut. 

5     " 
10     " 

113.7     " 

Injected  .3  gram,  into  in- 
ternal jugular  vein. 

20     " 

104.3    " 

22     " 

Irritation  of  anterior  crural 

23     " 

130.9    " 

nei-ve. 

25     " 

138.7     " 

Cessation  of  the  irritation. 

27     " 

105.1     " 

7. 

Ciit. 

Dec.l7, 1877 
1  sec. 

80.6  mm. 

Canula  in  carotid  artery. 
Pneumogastrics  cut. 

5     '• 

10     " 

62.       " 

Injected  .25  gram,  into  in- 
ternal jugular  vein. 

12     " 

In-itation  of  anterior  crural 

13     " 

67.5     " 

nerve. 

17     " 

74.7     " 

20    " 

79.2    " 

21     " 

Cessation  of  irritation. 

24    " 

58.8    " 
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No.  of 

Experi- 
ment. 

Auimal. 

Time. 

Pressure. 

REMARKS. 

8. 

Albino'Raljbit. 

Oct.  8,  1877. 

Cauula  iu  carotid.     Pucu- 
mogastrics  cut.  Injected  .015 
gram,  into  external  jugular 

1  sec. 

78.1mm. 

vem. 

5     " 

Irritated  sciatic  nerve. 

7     " 

100.       " 

l.j     " 

109.2     " 

20     " 

113.8     " 

21     " 

Cessation  of  irritation. 

23     " 

54.8     " 

It  will  be  observed  in  the  foregoing  experiments  that  irrita- 
tion of  a  sensory  nerve  still  produces  a  rise  in  the  pressure 
even  if  very  large  doses  of  saponin  have  been  given.  The 
cause  of  the  diminished  blood-pressure  is  therefore  not  to  be 
sought  for  in  a  paralysis  of  the  vaso-motor  "  centre  "  or  nerves, 
as  no  such  paralysis  exists  in  animals  poisoned  by  saponin. 

The  same  result  was  arrived  at  through  the  following  ex- 
periments where  the  greater  portion  of  the  vasomotor  nerves 
were  cut,  through  high  section  of  the  spinal  cord,  after  which 
operation  saponin  produced  a  fall  in  the  pressure. 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

Pressure. 

REMARKS. 

9. 

Cat. 

Dec.lO,  1877. 
1  sec. 

98.4  mm. 

Canula  iu  carotid.  Cord 
cut  at  tifth  cervical  vertebra. 

4    " 
10     " 

97-8     " 

.1  gram,  into  external  jugu- 
lar vein. 

15     " 

87-2    " 

20     •' 

87.2     " 

25     •' 

93.1     " 

30     " 

96.3     " 

35     " 

98.4    " 

40     " 

98.4    " 

120     " 

98_4     " 
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No.  of 
Experi- 
ment. 

Amount. 

Time. 

Pressure. 

REMARKS. 

11. 

Dog. 

Dec.  6, 1877. 
1  sec. 
0     " 

137.  mm. 

Camila    in    carotid.     Cord 
cut  at  fiftli  cervical  vertebra. 

.3  gram,  into  internal  jugu- 

10    " 

137.       " 

lar  vein. 

12     " 

133.2     " 

15     " 

131.1     " 

20     " 

131.       " 

30     " 

129.5     " 

40     " 

121.6     " 

50     " 

128.7     " 

55     " 

135.6     " 

60     " 

137.       " 

120     " 

137.       '• 

The  experiments  of  various  physiologists,  and  especially 
those  of  Schiff*  and  Goltz,t  have  taught  us  that,  while  there 
are  vasoconstrictors,  there  are  also  vaso-dilating  nerves.  Cora- 
parativeh'  little  is  known  of  these,  and,  by  some  physiologists, 
their  existence  is  still  doubted.  Consequently  it  is  difficult  at 
the  present  time  to  determine  whether  or  not  the  fall  in  the 
blood-pressure  is  caused  by  their  being  irritated  by  saponin. 
All  that  I  have  been  able  to  do  thus  far  to  determine  if  the 
fall  in  the  blood-pressure  following  an  injection  of  this  drug 
into  tiie  jugular  vein  is  due  to  such  an  irritation,  has  yielded 
negative  results.  If  such  an  active  dilatation  of  the  capil- 
laries takes  place  it  must  be  observable  in  the  vessels  in  the 
web  of  the  frog's  foot,  but,  so  far  as  ray  observations  have 
gone,  no  such  effect  ever  followed  the  injection  of  the  drug 
into  the  lymph  sacs  of  tliis  animal.  On  the  contrary  the  size 
of  the  capillaries  diminishes. 

*  Mitth.  d.  nahirforsch.  Oesellsch.  in  Bern,  1856.  Oversigt  over  det  kgl. 
danske  Vidensk.  Selsk.  Forhandiunger,  1857,  Nr.  8.  Gomptes  Bendus,  1862, 
II.,  p.  540,  etc. 

jArc/i.  f.  d.  ges.  Physiologie,  IX.,  p.  174,  197.     1874, 
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Were  the  diminished  arterial  pressure  due  to  irritation  of 
the  pnenmogastric  centres  or  trunk,  it  would  cease  to  occur 
when  the  connections  of  this  nerve  with  the  heart  are  des- 
troyed. This  was  done  in  a  number  of  experiments  by  cut- 
ting the  neck  pneuniogastrics.  If  now  on  injecting  saponin, 
the  pressure  still  diminished,  it  would  be  conclusive  proof  that 
irritation  of  these  structures  was  not  the  cause  of  the  fall. 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

Pressm-e. 

BBMAKKS. 

12. 

Albino  Rtil)bit. 

N"ov.l5,187T. 

13. 04. 
.10 

01  _1  mill. 

Canula  in  carotid  artery. 
Pueumogastrics  cut. 

.015    gram,   into    external 

.20 

59.5     ■' 

jugular   vein    towards    the 
iieart. 

.30 

34.3     " 

i       -^0 

31.1     " 

.50 

37.7     " 

12-00 

59.4     " 

Animal  died   some   hours 
later. 

As  the  fjill  of  pressure,  in  these  and  in  a  large  number  of 
similar  experiments  on  rabbits,  still  occurred  even  when  the 
pueumogastrics  were  cut,  it  should  perhaps  be  concluded  that 
this  fall  was  independent  of  any  action  on  these  nerves.  But 
before  doing  this  it  will  be  well  to  see  whether  the  same  holds 
good  in  dogs  and  cats. 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

PresBure. 

REMARKS. 

15. 

Large  Cat. 

Dec.  3,  1877. 

1  sec. 

7     " 

103.0  mm. 

Canula  in  carotid.     Vagi 
cut. 

.033  gram,    into    external 

9     " 

93.3     " 

jugular  vein. 

13     " 

93.1     •• 

15     " 

81-6     " 

35     " 

00.4     ■' 

30     " 

07-6     " 

40     " 

79-5     " 

45     - 

80-4     •' 

Animal  rccovtu-ed. 
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From  these  experiments  it  appears  that  the  pneumogastrics 
have  nothing  to  do  with  the  fall  in  blood-pressnre  in  cats. 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

Pressure. 

REMARKS. 

16. 

Small  Dog. 

Nov.  13, 1877. 

12.44. 
.10 

.20 

.30 

12.45 

.10 

95.    mm. 

95.       " 
104.1     •' 

95.2    " 
100.4    " 

Canula  in  carotid.     Vagi 
cut  in  neck. 

Injected   .16    gram,    into 
jugular    vein    towards    the 
heart. 

12.40-20 

103.3     " 

Animal  recovered. 

17. 

Hound. 

Nov.  22, 1877. 

1  sec. 

3  ■' 

4  •' 
11     " 
15     " 
24    " 

138.8  mm. 

139.3     " 
149.2     " 
152.       " 

144.9  " 

Canula  in  carotid.     Vagi 
cut. 

Injected  .  25  gram,  into  ex- 
ternal jugular  vein  towards 
the  heart. 

60     ' 

137.       " 

Animal  recovered. 

TTl  - 

i-i           1     i 

i.            J  . 

. 

From  these  last  experiments  on  dogs  we  arrive  at  a  conclu- 
sion which  is  apparently  at  variance  with  the  results  obtained 
in  rabbits  and  cats.  Why  is  it  that  in  rabbits  and  cats,  the 
blood-pressure  is  still  diminished  by  the  drug  when  the  vagi 
are  cut,  yet  in  dogs  a  rise  in  the  pressure  occurs  under  the 
same  circumstances!'  It  may  be  due  to  an  anatomical  differ- 
ence in  the  distribution  of  the  pneumogastric  fibres  in  differ- 
ent animals.     In  the  cat  and  rabbit,  as  was  shown  by  Ludwig 
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and  Cyon,*  and  others,  there  is  a  little  nerve  lying  close  to 
the  main  vagus  trunk  in  the  neck,  of  which  it  is  a  branch, 
which  has  the  function  of  a  true  circulatory  depressor ;  i.  e., 
when  this  nerve  is  cut  and  its  central  end  irritated,  the  pres- 
sure descends  though  the  frequency  of  the  pulse  remains  ua- 
affected.f  In  the  dog  this  little  nerve  is  included  in  the  main 
vagus  trunk,  and  when  the  latter  is  cut  the  depressor  nerve  is 
also  cut.  In  the  rabbit,  and  frequently  in  the  cat,  when  the 
vagi  trunks  are  cut  the  depressors  escape.  It  was  therefore 
necessary  to  determine  if  the  same  i-ise  in  pressure  as  is  pro- 
duced in  dogs  by  saponin,  after  the  vagi  trunks  have  been  cut, 
occurs  also  in  cats  and  rabbits  when  the  depressors  were  cat 
with  the  vao-i  trunks. 


No.  of 

Biperi- 

ment. 

Animal. 

Time. 

Pressure. 

EEMARKS. 

18. 

Rabbit. 

Nov.19, 1877. 

1  sec. 
5     " 

86.1mm. 
85.9     " 

Canula  in  carotid.  Vagi 
;md  depressors  cut. 

10  " 

11  " 

S4_2     " 

Injected  .062  gram,  into 
jugular  vein. 

13     •• 

09-6     " 

17     " 
30     " 

64.8     " 
62.       " 

In  three  minutes  tlie  ani- 
mal was  dead. 

20. 

Large  Cat. 

Dec.  3,  1877. 
1  sec. 

111.6  mm. 

Canula  in  carotid.  Vagi 
and  depressors  cut. 

4     " 

7     " 

12    " 

103.9     '• 

98.4     " 

.03  gram,  into  external  jug- 
ular vein. 

16     " 

92.0     " 

17     " 

108.2    " 

20    " 

113.7     " 

24    " 

118-5     •' 

26     " 

133.       " 

40    " 

120.9     " 

*Berichtd.  Sachs.  GesellscJi.,  1866. 

f  To  prevent  reflex  inhibition  of  heart's  movements  in  tliese  experiments 
the  vagi  nerves  must  previously  be  cut. 
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The  depressor  nerves  being  cut  in  these  animals  and  sapo- 
nin still  producing  a  diminished  blood-pressure,  some  other 
cause  must  be  sought  to  explain  the  rise  in  pressure  following 
the  injection  of  the  drug  into  the  jugular  veins  of  dogs  in 
whom  the  pneumogastrics  have  been  cut. 

On  referring  to  the  experiments  on  dogs,  where  a  fall  in 
the  blood-pressure  occurred,  it  will  be  observed  that  the  solu- 
tion of  saponin  was  introduced  into  the  internal  jugular  vein. 
In  order  to  keep  the  injecting  canula  in  the  vein,  a  canula  over 
four  inches  long  was  used,  while  in  the  experiments  where  the 
pneumogastrics  were  cut,  the  drug  was  injected  by  means  of 
an  ordinary  hypodermic  needle  tied  into  the  external  jugular 
vein.  By  the  former  mode  of  introduction  we  liave  the  direct 
action  of  the  drug  on  the  heart,  which  produces  the  lowering 
in  the  pressure,  while  by  the  latter  method  the  drug  only 
reaches  the  heart  muscle  after  being  diluted  with  the  blood 
coming  from  other  portions  of  the  body.  That  this  explana- 
tion is  the  correct  one  will  be  seen  in  the  following  experiments 
on  dogs,  where,  after  the  pneumogastrics  were  cut,  and  sapo- 
nin injected  into  the  heart,  a  fall  instead  of  a  rise  in  blood- 
pressure  was  produced. 


No.  of 

Experi- 

Animal. 

Time. 

Pressure. 

BEMABKS. 

ment. 

22. 

Large  Dog. 

Nov.18, 1877. 

1  sec. 
3    " 

90.    mm. 

Canula  in  carotid.    Vagi 
cut.     A  4  in.  long  injecting 
canula   introduced  into  the 
internal  jugular  vein  towards 
the  heart. 

.  125  gi-am.  into  heart. 

5     " 

84-4    '> 

11     " 

80.7    " 

40     " 

75.       '■ 

2  mill. 

91.       " 

24. 

Small  Dog. 

Dec.  8,  1877. 
1  sec. 
3    " 

96.4  mm. 

Canula  in  femoral  artery. 
.  1  gram,  into  heart. 

10     " 

86.2     " 

15     " 

81.3     " 

20     " 

79.8     " 

25     " 

85-2    " 

30    " 

86.7     " 

40     " 

97.6    " 
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The  reason  why  an  injection  of  saponin  into  the  external 
jugular  vein  of  rabbits  and  cats  produces  a  fall  becomes  appar- 
ent after  these  experiments.  In  these  smaller  animals,  owing 
to  the  shortness  of  the  distance  from  the  point  of  injection  to 
the  heart,  comparatively  little  dilution  of  the  injected  material 
occurs,  before  its  effects  on  the  heart  become  manifest,  and  the 
same  result  is  obtained  as  from  an  injection  directly  into  the 
hearts  of  dogs.  When,  however,  saponin  is  injected  peripher- 
ally into  the  external  jugular  vein  in  the  smaller  animals,  similar 
phenomena  to  those  which  follow.an  injection  into  the  external 
jugular  of  dogs  occur. 


These  experiments  lead  naturally  to  the  conclusion  that  the 
fall  in  blood-pressure  following  an  injection  of  saponin  into 
the  jugular  vein  is  due  to  the  direct  action  of  the  drug  on  the 
heart.  What  is  the  nature  of  this  action  l  Is  it  on  the  nerves 
or  ganglia,  or  on  the  muscular  tissue  ? 

That  the  fall  in  blood-pressure  is  not  due  to  any  action  on 
the  heart  nerves  is  shown  by  the  circumstance  that  a  "  sapo- 
nized  "  heart  will  contract  when  mechanically  irritated.  Be- 
sides this,  in  about  two-thirds  of  the  experiments,  this  muscle 
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continncd  to  contract  "  antuniaticallv ''  for  a  lono;  time  after 
the  respirations  had  ceased  ;  but,  tlioniih  the  left  ventricle  was 
filled  with  lic[iiid  blood,  none  of  it  was  expelled  into  the  aorta 
by  these  contractions.  On  closer  examination  it  was  observed 
that  wliile  the  external  muscular  fibres  of  the  heart  still  con- 
tinued to  contract,  the  internal  fibres  were  absolutely  motion- 
less. Microscopically  examined,  the  internal  muscular  fibres 
were  found  to  have  lost  their  striations  and  to  present  changes 
like  those  previously  described  as  being  produced  by  the  local 
action  of  saponin  on  the  skeleton  muscles.  In  the  experi- 
ments where  the  drug  produced  death  in  a  few  seconds  these 
changes  were  best  marked,  and  the  hearts  of  these  animals 
could  no  longer  be  brought  to  contract  by  irritation. 

The  rise  in  the  arterial  pressure  succeeding  the  fall  will  be 
treated  of  later. 

Action  of  sajxniin  on  the  hlood-pressure  when  injected  into 
a  femoral  vein. — Experiments  on  rabbits.  The  first  thing 
noticeable  in  these  experiments  is  that  doses  which  were  im- 
mediately fatal  when  introduced  into  the  jugular  vein  could 
be  injected  with  impunity  into  the  femoral  vein.  This  is 
another  argument  in  favor  of  the  view  before  expressed  :  that, 
by  the  former  method  of  injection,  direct  paralysis  of  the 
heart  is  produced.  The  arterial  pressure  is  augmented  by  the 
latter  method  of  introduction. 


No.  of 
Experi- 
ment. 

Animal. 

Tiuie. 

Pressixre. 

REMARKS. 

28. 

All)ino  Rabbit. 

Dec.  14, 1877. 

1  sec. 

5     " 

7  " 
15  " 
30  " 
50  " 
60  '■ 
70  " 
75  " 
90    " 

87 -3  mm. 

87-6     " 
88.1     " 
88-1     " 
89-6     " 
89-7     " 
89-9     " 
88-4    " 
87-6    " 

Canula  iu  carotid. 
.  035  gram,  into  femoral  vein. 

120    " 

82.1     " 
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The  same  augmentation  in  the  blood-pressure  was  observed 
in  the  experiments  on  cats  and  dogs. 

Tlie  arterial  pressure  can  be  augmented  by  a  drug  : 

1.  By  paralysis  of  the  vagus  roots,  trunks  or  terminal  heart 
fibres ; 

2.  By  stimulation  of  the  afferent  (sympathetic)  circulatory 
fibres; 

3.  By  stimulation  of  the  vaso-motor  centres  or  fibres ; 

4.  By  direct  irritation  of  the  walls  of  the  blood-vessels. 

Is  the  increased  blood-pressure  due  to  paralysis  of  the  vagus  ? 
From  the  experiments  which  I  made  to  determine  the  action 
of  saponin  on  the  cardio-inhibitory  nerves,  it  appeared  at  first 
as  if  this  was  the  true  explanation  of  the  augmented  pressure. 
To  determine  this  more  certainly,  I  cut  the  pneumogastrics  in 
a  number  of  animals,  and  then  observed  the  blood-pressure 
after  an  injection  of  the  drug  into  the  femoral  vein. 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

Pressure. 

REMARKS. 

32. 

Rabbit. 

Dec.  11, 1877. 

1  sec. 

5  " 
18  " 
20  " 
30  " 
40  " 
50  " 
60  " 
65  " 
120     " 

57.4  mm. 

59.8    " 
59.       " 
59.6     " 
59.2     " 

59.6  " 
61.4    " 

61.7  " 
57.4     " 

Canula  in  carotid.  Vagi  cut. 
.015  gram,  into  femoral  vein. 

34. 

Dog. 

Nov.  1.3, 1877. 

Canula  in  carotid.    Vagi  cut. 

3  09 

123.1  mm. 

.15  gram,  into  femoral  vein. 

.10 

131.4     " 

.20 

125.       " 

.30 

124.7     " 

.40 

128.9     " 

.60 

127.8     " 
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On  referring  back  to  experiments  IT  and  20  it  will  be  seen 
that  a  rise  in  the  blood-pressnre  can  follow  an  injection  into 
the  jngnlar  vein,  notwithstanding  the  previous  section  of  the 
pneuinogastrics.  As,  following  the  injection  into  a  femoral 
vein,  an  augmentation  in  the  arterial  pressure  is  produced 
even  after  tlie  previous  section  of  the  vagi,  it  is  conchisively 
demonstrated  that  the  rise  in  pressure  is  not  due  to  their  par- 
alysis. 

To  determine  whether  this  augmentation  is  due  to  stimula- 
tion of  the  vaso-motor  "centre,"  I  cut  the  spinal  cord  in 
rabbits,  cats  and  dogs,  at  the  fifth  cervical  vertebra,*  in  order 
to  cut  the  larger  number  of  the  vaso-motor  nerves,  and  then 
introduced  saponin  into  the  femoral  vein.  Under  these  cir- 
cumstances the  blood-pressure  never  rose. 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

I 

P^e^8u^e. 

REilAKKS. 

35. 

Albino  Rabbit 

Dec.  20, 1877 

1  sec. 

3     " 
10    " 
20    " 
30    •• 
40    " 

76.7  mm. 

75.8  " 
71.6     " 
69.5    " 
66.1     " 

Canula  in  carotid.     Spinal 
cord  cut  at  lower  edge  of 
fifth  cervical  vertebra.  " 

.035  gram,  into  femoral  vein. 

60    '' 

63.6    " 

37. 

Large  Dog. 

Dec.  13, 1877. 

1  sec. 

5     " 
10    " 
15     " 
20    " 
40    " 
60    " 

122.to  122.5  mm 

122.to  l-ii.-l  • 
122.to  122.5  • 
122.to  122.5  '■ 
122.to  122.5  '• 
122.to  122.5  •■ 

Canula    in    carotid.      Me- 
dulla  oblongata    destroyed. 
Artificial  respiration. 

.1  gram,  into  femoral  vein. 

1—1 

122.to  122.5  •■ 

In  ten  minutes  the  pressure 
was  still  the  same. 

That  is,  above  the  origin  of  the  splanchnics. 

28 
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It  was  found  in  a  large  number  of  experiments  similar  to 
the  above,  that  the  rise  in  pressure  never  occurred  when  the 
medulla  oblongata  was  destroyed  at  the  calamus,  and  that  it 
was  reduced  to  a  minimum  l)y  section  of  the  spinal  cord  in  the 
neck.  By  the  former  of  these  methods  all  the  vaso-motor 
fibres  were  destroyed  excepting  those  which  directly  supply 
some  of  the  blood-vessels  of  the  brain  ;*  while,  by  the  latter, 
the  greater  part,  though  not  all,  of  these  nerves  were  rendered 
functionless.  The  secondary  rise  in  pressure  following  the 
fall  produced  by  an  injection  of  saponin  directly  into  the  heart 
also  ceases  to  occur  after  section  of  the  spinal  cord  in  the 
neck. 

The  cause  of  the  augmentation  in  the  blood-pressure  follow- 
ing the  introduction  of  saponin  must  thei"efore  be  stimulation 
of  the  vaso-motor  "  centre."  Whether  this  stimulation  is 
directly  produced  by  the  action  of  the  drug  on  the  "  centre," 
or  whether  it  occurs  reflexly  from  irritation  of  sensory  nerves, 
will  be  discussed  later. 

When  a  large  dose  of  saponin  is  injected  into  the  femoral 
vein,  the  same  palsy  of  the  heart  is  produced  as  follows  the 
injection  of  a  much  smaller  dose  into  the  jugular  vein. 


No.  OI 
Experi- 
ment. 

Animal. 

Time. 

Pressure. 

KEMARKS. 

43. 

Small  liabbit. 

Dec.  24, 1877. 
1  sec. 
3    " 

7     " 
10     " 

67.3  mm. 

48.9    " 
23.6     " 

Canula  iu  carotid.   Vagi  cut. 
.05  gram,  into  femoral  vein. 

15     " 

Negative. 

Animal  dead. 

44. 

Cat. 

Dec.  21, 187: 
1  sec. 
5     " 

10     " 

15     " 

102.7  mm. 

73.4  " 

46.5  " 

Canula  in  carotid. 

.15  gram,  into  femoral  vein. 

25     " 

Negative. 

Animal  dead. 

*  That  nerves  (vaso-motor?)  proceed  from  cerebral  cells  to  the  coats  of 
the  blood-vessels  I  have  often  observed. 
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This  fall  in  the  pressure,  immediately  followino-  the  injection 
of  a  large  dose  of  the  ghicoside  into  the  femoral  vein,  must 
not  be  confounded  with  that  which  succeeds  the  rise  in  ani- 
mals where  but  small  doses  were  injected.  The  former  is  due 
to  paresis,  or  paralysis  of  the  heart,  while  the  latter,  not  occur- 
ring after  section  of  the  cervical  pneumogastrics,  is  due  to 
stimulation  of  these  nerves. 

The  action  of  saj^onin  on  arterial  j)^&8s%ire  lohen  injected 
into  an  efferent  hlood-vessel* 

The  injection  of  the  drug  into  the  internal  carotid  artery 
towards  the  brain. 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

Pressure. 

REMARKS. 

40. 

Albino  Rabbit. 

Oct.  7,  1877. 
10.22 
10.22.30 
10.23 
10.24 

.05 
.10 
.15 
.20 

52.4  mm. 
52.4    " 
52.4     " 
52.2     " 

54.       " 
56.2     " 
61.       " 
G4.1     " 

Cannla  in  carotid. 
.025  gram,  into  iut'l 

carotid. 

.30 

62.5     " 

Clonic  convulsions. 

48. 

Dog. 

Nov.  7, 1877. 
1  sec. 

127.1mm. 

Cannla  in  carotid. 

5     " 

.1  gram,  into  internal 

carotid. 

10    " 

138.8    " 

15     " 

144.       " 

20     " 

149.4    " 

30    " 

157.       " 

120    " 

104.6    " 

*  rri 

,„  _~: «   4U_ 

i„i   _: i~» 

:„      i 1 

The  veins  of  the  portal  circulation  are  included  under  this  head. 
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From  these  experiments  it  will  be  seen  that  saponin  thus 
introduced,  produces  a  rise  in  the  arterial  pressure,  which  rise 
in  almost  all  ray  experiments  was  succeeded  bj  a  fall.  The 
same  effect  was  observed  when  the  drug  was  injected  into  the 
portal  circulation. 


No.  of 

Exijeri- 

nient. 

Animal. 

Time. 

Pressure. 

KEMAKKS. 

49. 

Large  Ra])hit. 

Dt'C.  6,  1877. 

1  sec. 

5  " 
10  " 
13  " 
15  " 
17  " 
30     " 

83.8mm. 

86.5  " 

86.8  " 
82.1     " 

64.9  " 

61.6  " 

Canula  in  carotid. 

.05  gram,  into  mesenteric 
vein. 

An  injection  into  a  femoral  artery  is  followed  by  the  same 
effect. 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

Prespiire. 

EEMAKICS. 

50. 

Dog. 

Dec.  13, 1877. 
1  sec. 

152.7  mm. 

Canula  in  carotid. 

5     " 

.2  gram,  into  femoi'al  artery 

10     " 

165.3     " 

20     " 

171.2     " 

30     " 

175.9     " 

60     " 

172.8     " 

120     " 

144.1     " 

That  the  rise  in  the  l)lood-pressure  produced  in  the  above 
experiments  was  not  due  to  paralysis  of  the  pneumogastrics 
was  determined  by  previously  cutting  these  nerves,  and  then 
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injecting  the  drug  as  before,  when  a  rise  iTi  the  pressure  still 
occurred.  The  secondary  fall  in  the  pressure,  however,  fails 
to  occur  in  animals  thus  prepared. 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

Pressure. 

REMARKS. 

51. 

Cat. 

N'ov.30, 1877. 

1  sec. 

5     " 

10     " 

15     " 

30    " 

30     " 

55     " 

130     ". 

110-113  mill. 

130-136  " 
132-138  " 
150-154  " 
149-153  " 
143-145  " 
110-113  " 

Cauula  ill  carotid.  Vagi  cut. 
.3  gram,  into  intl.  carotid. 

If  the  rise  in  the  blood-pressure  fails  to  occur  when  the 
spinal  cord  is  cut  in  the  upper  dorsal  or  cervical  regions,  it 
must  be  due  to  vaso-motor  stimulation. 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

Pressure. 

REMARKS. 

53. 

Dog. 

Dec.  30, 1877. 

1  sec. 

10     " 
15     " 
30     " 
(iO     " 

70     " 

80     " 

130     " 

115-135  mm. 

115-125  " 
115-135  " 
115-135  " 

115-135  " 
115-135  " 
115-135  " 

Section  of  inedulla  at  cala- 
mus.      Canula    in    carotid. 
Vagi  cut. 

.1  gram,  into  femoral  artery. 
.1  gram,  into  femoral  artery. 
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No.  oE 
Experi- 
ment. 

Animal. 

Time. 

Pressure. 

KEMAKKS. 

r)3. 

Dog. 

Dec.  21, 1877. 
1  sec. 

L19-121  ram. 

Spinal  cord  cut  at  twelfth 
dorsal  vertebra.  Canula  in 
carotid. 

5    " 

119-121  " 

.1  gram,  into  a  mesenteric 

10    " 

119-121  " 

vein. 

15     " 

119-121  " 

;iO    " 

L19-121  " 

60    " 

119-121  " 

70    " 

.1  gram,  into  femoral  artery. 

80     " 

119-121  " 

90    " 

119-121  " 

2  mill. 

119-121  " 

2.30 

.1  gram,  into  artery  of  tliorax. 

.35 

L25-130  " 

.40 

140-145  " 

.45 

L62-164  " 

Tetanus. 

3. 

Section  at  calamus;  teta- 
nus immediately  ceased. 

3.20 

98.2  mm. 

.30 

.1  gram,  into  artery  of  tliora.x. 

.34 

98.2     " 

.50 

98.2    " 

4. 

98.2     " 

5. 

98.2    " 

7. 

98.2    " 

From  these  and  otiier  similar  experiments,  I  arrived  at  the 
conclusion  :  that,  the  increase  in  the  arterial  pressure  from  an 
injection  of  saponin  into  an  efferent  blood-vessel  does  not 
occur  if  the  spinal    cord  is  cut  hij^h  up,  and  consequently  it 
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must  be  due  to  stimulation  of  the  vaso-motor  "  centre."  This 
"centre"  may  be  stimulated  either  directly  by  the  drui:;  itself 
or  reflexly  from  the  action  of  the  drug  on  the  peripheral  ends, 
of  the  afferent  nerve  iibres.  Were  it  due  to  the  latter  it  is 
very  appai-eiit  that  if  the  connection  of  the  sensory  nerves  of 
one  posterior  extremity  with  the  spinal  cord  and  brain  is  des- 
troyed, and  an  injection  made  into  an  artery  of  that  limb,  the 
increased  blood-pressure  would  not  occur.  If  in  the  same 
animal,  however,  tlie  drug  was  introduced  into  an  artery  of 
another  extremity  where  the  nerves  were  uncut,  the  rise  in 
the  pressure  would  still  occur,  provided  it  were  due  to  a  reflex 
stimulation  of  the  vaso-motor  "  centre." 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

Pressure. 

BEMARKS. 

54. 

Dog. 

Dc-c.  C,  1877. 

1  sec. 
3     " 

107.5  mm. 

Canula   in    right    femoral 
artery.    Sciatic Ixnd  anterior 
crm-al  nerves  cut  on  riglit 
side. 

.1  gram,  into  riglit  femoral 

7     " 

107.5     " 

artery. 

14    " 

104.1  112.4 

30     " 

107.5  mm. 

40     " 

107.5     " 

00     " 

107.5     " 

120     " 

107.5     " 

4min. 

.1  gram,  into  right  femoral 

4. 10  sec. 

107.4     " 

artery. 

.20    " 

107.6     " 

•     -30     " 

107.4     " 

.40     " 

107.5     " 

.60     " 

107.6     " 

10  mill. 

.1  gram,  into  left  femoral 

.10  sec. 

107.5     " 

artery. 

-20    " 

111.6     " 

_40    " 

117.5     " 

.60    " 

112.1     '• 

11.40     " 

101.4     " 

23  m. 

105.4     " 

.1  gram,  into  left  femoral 

.10    '• 

109. 6     " 

artery. 

-30    " 

[07.3     " 

-50    " 

LOS.       " 

28  m. 

106-6    " 

.1  gram,  into  right  femoral 

-10     " 

LOO-6     " 

artery. 

-20     " 

106. 0     " 

-30     " 

106.6     " 

29  m. 

106.6     " 

-ilt) 
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A  large  number  of  similar  experiments  gave  results  identi- 
cal with  the  above. 

,  As  was  before  shown  (Experiments  46,  48  and  51,)  an  in- 
jection into  the  carotid  artery  towards  the  brain  produces  the 
same  augmentation  in  blood-pressure.  It  was  necessary  to  de- 
termine whether  this  augmentation  was  due  to  the  direct  effect 
of  the  drug  on  the  vaso-motor  "  centres,"  or  to  an  effect  on 
fibres  of  the  cerebrum,  afferent  to,  and  regulating  the  action 
of,  tliis  "  centre."  To  do  this  a  complete  section  of  the  pons 
was  made  and  a  canula  placed  in  the  femoral  or  carotid  artery. 
If  saponin  was  now  injected  into  the  carotid  artery  no  effect 
on  pressure  occurred,  though  the  usual  result  was  observed 
when  the  drug  was  injected  into  a  femoral  arterv. 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

Pressure. 

REMARKS. 

55. 

Cat. 

Dec.  16, 1877 

1  .sec. 

3     " 
10     " 
15     " 
18    " 
30    " 
40     " 
60     " 

92.7  mm. 

92.7     " 
92.7     " 

92.6  " 

92.7  " 
92.7     " 
92.7     " 

Section  of  pons.  Canula  in 
carotid. 

.1  gram,  into  carotid  artery. 

3  min. 
10  sec. 

9^_7     " 

98-3     - 

.1  gram,  into  I'iglit  femoral 
artery. 

20     " 

103.4     " 

30    •' 

107.6     " 

4  min. 

104.2     " 

6     " 

87.4     " 

7     " 

92.7    " 

Cut    sciatic    and    anterior 

10  mill. 
10  sec. 

92.6     " 
92-6     " 

crural  nerves  on  right  side. 
.1  gram,  into  right  femoral 
artery. 

20     " 

92.6     " 

40     " 

92.6     " 

1 

n  min. 

92.6     " 
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Tiie  irritative  etfect  of  a  saponin  solution  on  the  fibres  of 
the  cerebrum,  which  are  afferent  to  tlie  vaso-motor  "  centre," 
far  exceeds  that  which  is  brought  about  by  applying  a  strong 
induction  current  to  the  anterior  crural  nerve.  In  dogs,  where 
the  medulla  oblongata  and  pons  were  so  mutilated  that  strong 
irritations  of  the  sciatic  nerves  failed  to  produce  any  change 
in  the  blood-pressure,  a  solution  of  saponin  introduced  into 
the  internal  carotid  artery  immediately  occasioned  a  decided 
rise  in  the  mercury  of  the  manometer. 

CONCLDSIONS. 

1.  Saponin  directly  introduced  into  the  jugidar  vein  of  a 

small  maiamal^  or  into  the  heart  of  a  large  annual^  pro- 
duces immediate  cardiac  jr?ar6s^5,  and  consequently  a 
diminished  arterial  pressure. 

2.  The  same  dose  of  this  drug  injected  into  the  femoral  vein 

or  an  efferent  hlood-vessel  produces  :  firsts  an  augmented^ 
folloived  hy  a  diminished  arterial  pressure. 
The  augmentation  from  the  latter  method.,  and  prohably  also 
from  the  former^  is  due  to  the  drug  acting  as  an  irritant 
to  the  aff'erent  nei've  fibres,  and  thereby,  refiexly,  stimulat- 
ing the  vaso-motor  "  centre.'''' 
The  secondary  fall  in  the  Mood-pressure  produced  hy  Tjoth 
these  methods  of  introduction,  is  due  to  stimulation  of 
the  pneumogastric  centres.  This  is  also  reflexly produced, 
because  it  does  not  occur  if  the  afferent  nerves  of  the  limb 
into  which  the  drug  is,  peripherally,  introduced,  are  des- 
troyed. 

3.  Sa])onin  is  fatal  in  small  doses  when  injected  directly  into 

the  hea7't.  It  requires  much  larger  doses  to  produce  death 
when  introduced  into  the  femoral  vein,  and  exceedingly 
large  doses  are  required  if  the  injection  is  made  into  an 
efferent  bloodvessel. 

ACTION    ON    THE    PULSE. 

Bonneau  and  Malapert*  found  that  when  plants  vv'hich 
owed  their  active  properties  to  tlie  presence  of  saponin  were 

*  Caspefs  Vierteljahrs.  f.  ger.  u.  oif.  Medic.,  B.  3,  lift.  1,  p.  101. 
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introduced  into  the  alimentary  canal  of  dogs,  an  increased 
t'requenc}'  of  the  pulse  was  produced. 

Iloppe*  says  that  saponin  first  excites  and  then  depresses 
the  heart's  action. 

In  frogs  and  rabbits,  according  to  Koliler,-!-  the  pulse  is 
slowed  when  this  glucoside  is  introduced  into  the  circulation. 

Przybyszuoski;};  found  saponin  to  slow  the  pulse. 

The  apparatus  employed  in  my  experiments  on  this  subject 
was  a  Marey  tambour,  which  was  attached  to  the  carotid,  and 
made  to  write  on  a  drum  revolving  at  the  rate  of  60  cent,  per 
minute. 

An  injection  into  the  jugular  vein  of  rabbits  and  cats,  pro- 
duces a  marked  diminution  in  the  pulse-rate,  which  at  the 
same  time  becomes  very  irregular. 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

Pulse. 

REMARKS. 

1. 

Albiuo  Tiuljbit. 

Dec.  22, 1877. 
3-14 

96-200pm 

Canula  in  carotid. 

.15 
.17 

148 

.05  gram,  into  jugular  vein. 
Immediate  cessation  of  heart 
beats,  which  soon  recom- 
menced. 

.18 

18 

.30 

0 

Heart  ceased  to  beat,  but  is 
still  irritable. 

3. 

Large  Cat. 

Dec.  3,  1877. 

123-I39pnj 

120  p.m. 
114    " 
107     " 
118    " 
120     " 
123     " 

Canula  in  carotid. 

.07  gram,  into  jugular  vein. 

*  D.  Nervenwirkung  d.  Arzn.eimiit.el,  II.  IV.,  p.  137. 
t  ArcJi.  f.  exp.  Path.,  B.  1.,  p.  138-163. 
t  Arch.  f.  exp.  Path.,  B.  5,  p.  137. 
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That  this  diminished  frequency  of  tlie  heart's  action  is  not 
due  to  an  effect  on  the  nervous  centres  or  pneumogastric 
nerves  was  shown  in  experiments  where  I  destroyed  these 
and  then  injected  the  drug. 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

Pulse. 

REMARKS. 

4. 

Rabbit. 

Nov.  19, 1877. 
1  sec. 

10    " 

14    " 

17     " 
24     " 

6  in  1  sec. 
4K  "    " 

m "  " 

4M  "    " 

4      »     " 

Cauiila  in  carotid.  Vagi  cut. 
.02  gram,  into  jugular  vein. 

7. 

Cat. 

Nov.  24, 1877. 
1  sec. 

10    " 
16    " 
60    " 

12  in  2  sec. 

12    "     " 

9    "    " 

10    "    " 

Canula  in  carotid.  Vagi  cut. 
.015  gram,  into  jugular  vein. 

The  same  effect  was  observed  when  saponin  was  applied  to, 
or  injected  into  the  heart  of  frogs,  in  whom  the  central-ner- 
vous system  had  been  destroyed.* 

The  diminished  frequency  of  the  pulse,  under  these  circum- 
stances, occurring  independent  of  the  vagus  and  brain,  must 
be  the  result  of  an  intra-cardiac  action  of  the  drug.  If  it  be 
cardiac,  there  remains  still  to  determine  whether  it  be  due  to 
an  effect  on  the  heart  muscle  itself,  or  on  the  nerves  and  gang- 
lia of  this  organ.  Were  the  cardiac  ganglia  possessed  of 
automatism,  as  is  claimed  by  the  majority  of  modern  physiolo- 
gists, the  explanation  would  readily  be  found  in  supposing 
saponin  to  diminish  their  activity.     This  explanation  would 


*  See,  Local  action  on  the  heart. 
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be  greatly  assisted,  if  not  confirmed,  hy  the  frequent  persist- 
ence of  cardiac  irritabilitj  after  cessation  of  the  heart's  beat. 
But  as  these  ganglia  have  by  no  means  l)een  jyroven  to  be  the 
cause  of  the  movements  of  the  heart,  it  would  not  be  proper 
to  conclude  that  a  drug  influences  them  either  as  a  paretic  or 
as  an  inhibitant.  The  only  conclusion  which  can  with  cer- 
tainty be  drawn,  is  that  the  diminished  frequency  of  the  pulse 
following  an  injection  of  saponin  into  the  jugular  vein  (^'.  <?., 
the  heart),  is  due  to  a  paretic  action  on  the  intrinsic  structures  • 
of  this  muscle  whose  function  it  is  to  cause  the  heart  to  con- 
tinue to  beat  after  it  is  removed  from  the  body  of  an  animal.. 
When  the  drug  is  introduced  into  an  afferent  blood-vessel 
at  some  distance  from  the  heart,  or  into  an  efferent  blood-ves- 
sel, an  increased  followed  by  a  decreased  frequency  of  the 
pulse  occurs. 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

Pulse. 

REMAKES. 

11. 

Rabbit. 

Fel).  12, 1878. 

29  in  10  s. 
39    "    " 

28    "     " 

33      ■     ■• 
35     "     " 
25     "     " 
23    "     " 

.02  gram,  into  femoral  vein 

IG. 

Dog. 

Dec.  12, 1877. 
1  .sec. 

12    " 
20     '■ 
40     '■ 

5  in  2  sec. 

6  "     " 

Canula  in  femoral  artery. 
.125  gram,  into  femoral  vein. 

5  mill. 

4M  "      ■ 

\ 
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An  increased  pulse-frequency,  following  tlie  introduction  of 
a  drug  at  some  distance  from  the  lieart,  mav  l:)e  caused  :  first, 
by  a  cessation  or  diminution  of  the  cardio-inhibitory  action  of 
the  pnenmogastrics ;  second,  by  a  stimulation  of  any  or  all 
the  nerves  concerned  in  accelerating  the  heart's  beat;*  third, 
by  a  stimulation  of  the  heart  itself. 

First,  is  the  accelerated  heart's  action  due  to  a  diminished 
cardio-inhibitory  action  of  the  pnenmogastrics? 

It  is  well  known  that  irritation  of  the  neck  pnenmogastrics 
either  arrests,  or  diminishes  the  number  of  heart  beats,  and  if 
these  nerves  are  paralyzed  the  heart  beats  are  more  frequent. 
To  determine  whether  saponin  paralyzes  these  nerves,  two 
series  of  experiments  had  to  be  made  :  first,  to  determine 
whether  in  a  poisoned  animal  irritation  of  the  neck  vagi  still 
produces  cardiac  inhibition  ;  second,  whether  after  section  of 
the  pnenmogastrics  the  glucoside  still  causes  the  heart's  beat 
to  increase  in  frequency. 

Is  the  cardio-inhibitory-action  on  the  heart  lost? 

Experiment  19.  Cat.  Yagi  cut  and  electrodes  from  a  Du- 
Bois  Reymond  induction  apparatus  (Leclanche  cell)  applied  to 
them.  Pulse  40-44  in  10  seconds.  Irritation  of  vagi  :  Pulse 
ceases.  Cessation  of  irritation,  48,  46,  42  in  10  seconds.  In- 
jected .075  gram,  of  saponin  into  femoral  vein.  Pulse,  50-54 
in  10  seconds.  Irritation  of  vagi  :  Pulse,  58  in  10  seconds. 
Cessation  of  irritation.  Pulse,  59,  52,  49.  Irritation  of  vagi : 
Pulse,  62  in  10  seconds. 

Experiment  21.  Rabbit.  Prepared  as  above.  Pulse,  28 
in  10  seconds.  Injected  .15  gram,  saponin  into  femoral  artery. 
Pulse,  31  in  10  seconds.  Iri-itation  of  vagi  :  Pulse,  35,  3(), 
38  in  10  seconds,     Cessation  of  irritation.     Pulse,  25,  28,  33. 

Experiment  22.  Dog.  Prepared  as  in  other  experiments. 
Injected  .25  gram,  into  the  carotid  artery.  Pulse  11|-  to  12 
in  10  seconds.  Irritation  of  vagi  :  Pulse,  15f,  17f,  18  in  10 
seconds.  Cessation  of  irritation.  Pulse,  13,  15  in  10  seconds. 
Irritation  of  vagi:  Pulse,  18,  19^  in  10  seconds.  Cessation  of 
irritation.     Pulse,  15,  14  in  10  seconds. 

*  It  has  been  contended  that  the  blood-pressure  mechanically  influences 
the  frequency  of  the  pulse,  but  recent  experiments  have  shown  that  this 
influence  is  only  exerted  indirectly  through  the  heart-nerves. 
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From  the  above  experiments  it  will  be  seen  that,  after  an 
injection  of  saponin,  irritation  of  the  neck-pnenmogastrics  not 
only  fails  to  produce  heart-arrest,  but  on  the  contrary,  causes 
cardiac  excitation.*  This  shows  that  these  nerves  contained 
heart-accelerating  as  well  as  heart-inhibiting  fibres.  These 
experiments,  however,  do  not  necessarily  prove  that  the  inhib- 
itory nerves  are  paralyzed,  as  it  is  possible  that  they  remain 
unafiected  while  the  excitability  of  the  accelerating  heart  fibres 
of  the  pneumogastrics  was  increased  by  saponin. 

As  no  other  direct  cardiac  inhibitor  is  known  to  exist,  I  in 
a  number  of  experiments  cut  the  pneumogastrics  and  then 
gave  the  poison  as  before.  If  now  the  frequency  of  the  pulse 
still  increases,  this  result  cannot  be  due  to  paralysis  of  these 
nerves. 


No.  of 

Experi- 

ment. 

Animal. 

Time. 

Pulse. 

EEMARKS. 

23. 

Rabbit. 

Jan.  2, 1878. 

1.58 

.15 
1.59 

.30 
2.0(» 
2.01 

17  in  10 s 

21     "     " 
20    "    " 

18  "    " 
15     "     " 
15     "     " 

Cut  vagi  in  the  neck. 

.02  gram,  into  femoral  vein. 

25. 

Dog. 

Dec.  8,  1878. 

15  sec. 
25     " 
30     " 
35     " 
60     " 

33^  in  2  s. 

6 
6 
6 

2%  " 

Pneumogastric,  sympathe- 
tic and  recurrent  nen'es  cut 
in  the  neck. 

.1  gram,  into  femoral  vein. 

*That  the  pneumogastrics  contain  accelerator  nerves  of  the  heart  has 
frequently  been  shown  by  Moleschott,  Schiff,  Schmiedeberg,  and  others. 
After  an  injection  of  saponin,  irritation  of  the  vagi  also  produces  a  rise 
instead  of  a  fall  in  the  blood-pressure. 
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From  a  large  nninber  of  experiments,  similar  to  the  above, 
1  was  led  to  the  conclnsion  that  neither  the  acceleration  nor 
the  diniinntion  of  the  heart's  beat  was  produced  In-  any  action  on 
the  pnenmogastrics,  neck  sympathetic  or  recurrent  laryngeal  - 
nerves. 

The  only  other  nerves  which  have  been  asserted  by  physi- 
ologists to  contain  cardiac  accelerators  are  the  spinal  branches 
of  the  ganglion  stellatnm  of  the  sympathetic  nerve.  In  order 
to  determine  whether  or  not  the  excitation  of  these  nerves 
through  saponin  caused  the  increased  frequency  of  the  pulse, 
it  was  necessary  to  cut  the  spinal  cord  above  their  origin  and 
then  examine  the  effects  of  the  poison. 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

1 
Pulse.                             REIVTARKS. 

28. 

Dog. 

Dec.  14, 1877. 

10  sec. 
20    " 
30    " 
40    " 

50    " 

60    " 
2min. 
3    " 

6-6Mu2s. 

6i    " 
6i    " 
6      " 
6      " 
6      " 
6      " 
6      " 
6      " 

Spinal  cord  cut  at  tiftli  cer- 
vical vertebra.    Vagi  cut. 

.1  gram,  into  femoral  vein. 

5    " 

32  in  10  s. 

29. 

Cat. 

Dec.  U,  1877. 

23  in  10  s. 

Cord  cut  at  fifth  cervical 
vertebra. 

.1  gram,  into  femoral  vein. 

10  sec. 

23 

20     ' 

24 

30    " 

23 

40     " 

22 

2min. 

22 

5     " 

22 

*  That  the  recurrent  laryngeal  nerves  contain  heart  accelerators  has  been 
abundantly  demonstrated  by  the  experiments  of  Schiff  {Altes  u.  Neues  ueb. 
Herznerven,  etc.). 
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Tlie  acceleration  of  the  heart's  beat  not  occurring  after  sec- 
tion of  the  spinal  cord  above  the  origin  of  the  spinal  cardiac 
accelerators,  it  very  likely  is  due  to  stimulation  of  these  fibres 
or  their  centres.  As  the  secondarily  produced  diminished  fre- 
quency of  the  pulse  also  fails  to  be  present  after  tliis  operation, 
the  conclusion  must  be  drawn  that  this  is  due  to  a  secondary 
paretic  effect  on  these  nerves  or  their  centres.  These  centres 
must  exist  in  the  central  nervous  system  below  the  pons,  as  it 
was  found  that,  after  complete  section  of  the  pons,  an  injection 
of  saponin  into  the  femoral  vein  still  produces  its  characteristic 
effect  on  the  pulse. 


No.  of 
Experi- 
ment. 

Animal. 

Time. 

Pulse. 

REMARKS. 

30. 

Dog. 

Dec.  29, 1877. 
5  mill. 

20  in  10  s. 

35    "     " 

37  "    " 

38  "    " 
38    "     " 
38     "     " 
16     "     " 

Section  of  pons  and  vagi. 
.1  gram,  into  femoral  vein. 

The  primary  excitation  and  the  secondary  paresis  of  these 
nerves  must  be  produced  refiexl}'  through  stimulation  of  affer- 
ent nerves;  for  if  the  afferent  nerves  of  a  limb  are  cut,  and 
saponin  is  injected  into  its  artery,  they  fail  to  occur,  though 
the  rest  of  the  nervous  system  be  normal.  This  is  an  inter- 
esting physiological  phenomenon,  the  possibility  of  which  has 
never  before  been  demonstrated. 
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No.  ot 
Experi- 
ment. 

Animal. 

Time. 

1 

Pulse. 

1 

1                      REMARKS. 

1 

32. 

Dog. 

Dec.  18, 1877 

r).K>|in2s 

Canula  in  femoral  artery. 
Sciatic  and  anterior  crui-al 
nerves  cut  on  the  right  side. 

7  sec. 

G%     " 

.1  gram,  into  riglit  femoral 
artery. 

14    " 

6^    " 

40    " 

6%    " 

60    " 

6K     " 

4  min. 

6M     " 

20    " 

6M     " 

.1  gram,  into  right  femoral 
artery. 

40    " 

6K     " 

5  min. 
10    " 

7 

.1  gram,  into  left  femoral 
artery.      On   this    side    tlie 
nerves  were  intact. 

20    « 

m  " 

30    " 

8K    " 

40    " 

8 

50     ' 

8 

6  min. 

2}4  in  5s. 

10    " 

5         " 

40    " 

2^    - 

11  min. 

~>K    •• 

40    '■ 

6 

23  min. 
10    '• 

63€  •■ 

.1  gram,  into  left  femoral 
artery. 

40      " 

m  '• 

1 

50  min. 

3%    " 

39 
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CONCLUSIONS. 

1.  Saponin  directly  introduced  into  the  heart  diminishes  the 

frequency  of  the  pulse  through  its  'pa/retic  effect  on  the 
excito-motor  mechanisms  of  this  inuscle. 

2.  Introduced  into  a  reiii  at  some  distance  fro7n  the  heart,  or 

into  an  efferent  hlood-vessel^  it  reflexly  excites  the  acceler- 
ators of  the  heart  which  exist  in  the  cervical  spinal  cord. 
The  excitation  is  followed  hy  paresis  of  these  nerves.  Both 
the  paresis  and  the  excitation  are  due  to  the  action  of 
the  drug  on  the  afferent  nerve  fihres. 

ACTION  ON  THE  RESPIRATORY  SYSTEM. 

The  local  action  of  saponin  on  the  mncoiis  membrane  of  the 
air  passages  was  treated  of  on  one  of  the  earlier  pages  of  this 
work.  Introdnced  anywhere  into  a  living  animal  it  produces 
an  increased  mncous  discharge  from  the  bronchial  tubes.  How 
it  produces  such  an  increased  secretion  I  shall  here  endeavor 
to  explain. 

A  well  known  fact  in  the  physiology  of  secretion  is,  that  an 
increased  elimination  from  a  secreting  surface  must  be  due  to 
an  increased  blood-supply  to  its  secreting  apparatus.  So  it 
is  with  the  lungs  :  saponin  introduced  into  the  stomach,  into 
the  blood-vessels,  or  endermically,  invariably  produces  hyper- 
semia  of  the  lungs.  This,  it  may  be  contended,  is  only  a  col- 
lecting of  the  blood  in  the  radicles  of  the  pulmonary  vein. 
Careful  examination  has,  however,  convinced  me  that  not  only 
do  the  pulmonary  vessels  contain  more  blood  than  normally, 
under  these  circumstances,  but  the  bronchial  vessels  are  also 
surcharged  with  this  fluid.  Even  going  aside  from  these  ob- 
servations, anatomists  have  shown  that  communications  exist 
in  the  lungs  between  the  bronchial  and  pulmonary  vessels.  So 
that  if  one  set  of  vessels  be  surcharged  with  blood  the  other 
set  must  be  similarly  affected.  The  increase  in  tJie  hronchial 
discharge  mtist  therefore  he  due  to  the  increased  vascularity 
of  the  lungs  which  follows  the  introduction  of  this  drug. 

To  what  is  the  increased  vascularity  due  ? 

Ilyperfiemia  of  the  lungs  may  be  caused  by  contraction  of 
the  left  auriculo-ventricular  valve  impeding  the  outflow  of  the 
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blood  from  the  left  auricle,  and  also  by  insiifficience  of  this 
valve  with  systolic  regurgitation  from  ventricle  to  auricle,  and 
as  a  consequence  the  left  auricle  and  pulmonary  vein  can 
empty  their  contents  only  with  great  difficulty.  Under  these 
circumstances,  according  to  Niemeyer,*  "  Bronchial  catarrh  is 
not  only  one  of  the  most  constant,  but  one  of  the  most  physio- 
logical and  inevitable  symptoms."  As,  however,  saponin  does 
not  produce  "heart  murmurs"  of  any  kind,  these  causes  may 
be  excluded. 

The  only  other  known  cause  to  account  for  the  hypersemia 
of  the  lungs  is,  paralysis  of  the  vaso-motor  nerves  of  these 
organs.  On  examining  the  various  monographs  on  the  vaso- 
motor nerves,  I  have  been  struck  with  the  utter  lack  of  allusion 
to  the  vascular  nerves  of  the  lungs,  so  that  on  commencing  the 
experiments  on  the  respiratory  action  of  saponin  I  was  com- 
pelled to  precede  them  by  other  experiments  to  determine 
which  were  these  nerves. 

The  vascular  nerves  of  the  lungs  certainly  do  not  arise  from 
the  spinal  cord,  as  section  of  this  at  any  point  below  the  me- 
dulla oblongata  is  followed  by  ansBmia  instead  of  hyperjemia  of 
the  lungs.  The  only  other  nerves  which  directly  supply  these 
organs  are  the  pneumogastrics,  section  of  which  has  been 
known  since  the  beginning  of  the  present  century  to  produce 
an  increased  vascularization  of  the  lungs.  So  that  it  seems 
very  probable  that  vaso-motor  nerves  for  the  lungs  exist  in 
these  nerves,  an  inference  which  my  experiments  on  saponin 
have  confirmed. 

When  the  hypersemia  has  been  produced  by  the  drug,  irri- 
tation of  the  cervical  pneumogastric  trunks  causes  the  hyper- 
aemia  to  disappear  immediately,  to  reappear  again  on  removing 
the  irritation.  This  experiment  was  repeatedly  made  with 
unvarying  results.  This  eii'ect  of  the  pneumogastrics  on  the 
vascular  supply  of  the  lungs  is  not  due  to  inhibition  of  the 
heart;  as  in  saponized  animals  irritation  can  no  longer  produce 
inhibition.  The  cause  of  the  incj^eased  vasculdr'ity  of  the 
lungs  is  very  2>Tohahly  to  he  found  in  a  jparesis  of  the  resyi- 
ratory  vascular  nerves. 

*  Practical  Medicine,  Am.  Ed.,  V.  1,  p.  (iO. 
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Saponin  also  aifects  the  respiratory  movements,  making 
them  irregnlar  in  rhythm  and  usually  more  frequent. 

Experiment  on  a  rabbit.     Respirations,  GO  per  min. 

11.53.     Injected  .01  gram,  into  femoral  vein. 

11.5P4.  Respirations,  P)7  per  minute. 

11.59.  "  64 

12.02|.  "  64         " 

12.04.  "  CyQ         " 

12.12.  "  64         " 

12.24.  "  fS^ 

Experiment  on  a  dog.     Respirations,  9  per  minute. 

9.56.     .1  gram,  of  saponin  into  femoral  vein. 

9.56|^.     Respirations,  12  per  minute. 

9.58.  ''  18 

Though  in  these  and  other  similar  experiments  a  decided 
increase  in  the  number  of  respiratory  movements  occurred, 
in  quite  a  number  of  other  experiments  the  opposite  result 
was  obtained.  When,  however,  the  cervical  pneumogastrics 
were  previously  cut,  an  injection  of  saponin  almost  always 
produced  a  diminution  in  the  number  of  respiratory  move- 
ments, showing  that  the  opposite  eifect  on  animals  in  whom 
these  nerves  have  not  been  cut,  is  very  probably  produced  by 
irritation  of  the  afferent  pneumogastric  fibres  in  the  lungs. 

The  usual  effect  in  non-poisoned  animals  of  irritation  of  the 
peripheral  extremities  of  the  cut  cervical  pneumogastrics  is  to 
decrease  the  number  of  respiratory  movements  ;  but  after  an 
injection  of  saponin  irritation  of  these  nerves  increases  the 
number  of  these  movements. 

Experiment  on  a  cat.  Yagi  cut.  Respirations,  12  per  min- 
ute.    Irritation  of  vagi  :    Respirations,  10  per  minute. 

Injected  .1  gram,  saponin  into  the  femoral  vein.  3  minutes 
after  the  injection  :  respirations  9  per  minute.  Irritation  of 
the  peripheral  ends  of  the  cut  vagi  increase  their  number  to 
12  per  minute. 

ACTION  ON  THE  SECRETORY   ORGANS. 

A  solution  of  the  drug  introduced  into  the  general  cir- 
culation apparently  does  not  affect  the  secretions  from  the 
salivarv,    biliarv>    and    renal    glands.      Tlirough    the   aid    of 
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fistulas  it  was  determined  that  no  change  in  the  amount 
secreted  took  place  frotii  any  of  these  glands.  With  the  gas- 
tric juice  the  result  was  dilFerent,  its  secretion  was  increased. 

The  local  irritant  effects  of  saponin  on  the  stomach  in  pro- 
ducing vomiting,  etc.,  have  already  been  noticed.  Vomiting 
is,  however,  also  produced  when  this  drug  is  introduced  into 
the  general  circulation.  This  symptom  may  be  produced  by 
an  action  on  the  vomiting  "centre"  in  the  medulla  oblon- 
gata; it  may  be  retlex :  or  it  may  be  of  gastric  origin.  If  it 
be  the  latter,  saponin  must  be  eliminated  by  the  stomach.  I 
have  found  in  a  number  of  experiments  that  while  the  normal 
gastric  juice  contains  no  substance  which  reacts  like  our  gluco- 
side,  yet  15-30  minutes  after  the  injection  of  a  solution  of 
the  latter  into  a  vein,  or  several  hours  after  its  introduction 
endermically,  saponin  can  be  detected  in  the  secretion  of  the 
stomach.  In  the  matters  vomited  by  these  animals  traces  of 
it  were  also  found.  It  appears  from  this  that  the  vomiting 
2)rodaced  hy  this  drug  is  always  of  gastrie  origin. 

The  peristaltic  movements  of  the  intestines  are  much  in- 
creased by  saponin.  This  effect  may  be  due  to  paralysis  of 
the  inhibitory  fibres  (splanchnici)  of  these  structures,  or  to  a 
stimulation  of  their  excito-motornerves  (pneumogastrics  ?). 

Pfiliger*  found  that  irritation  of  the  splanchnic  nerves  pro- 
duced peristaltic  inhibition.  If  the  increased  peristalsis  from 
saponin  was  due  to  paralysis  of  these  nerves,  their  irritation 
would  no  longer  inhibit  these  movements.  But  as  their  irri- 
tation still  inhibited  the  peristaltic  movements,  the  increased 
peristalsis  from  sa-ponin  mast  have  heen  due  to  stimulation  of 
the  excito-motor  nerves  of  these  viscera. 

ABSORPTION    AND    ELIMINATION. 

That  saponin  is  absorbed  is  beyond  doubt,  as  its  general 
efiiects  are  manifest  even  when  it  is  introduced  into  the  stom- 
ach or  endermically.  That  it  is  eliminated  as  saponin  by  the 
stomach  and  liver  was  proven  by  numerous  experiments.  The 
secretions  from  these  organs  invariably  reacting  for  the  gluco- 

*  Ueb.  nemnvungsnervensystem  f.  d.  x>eristal.  Deweg.  d.  Gedanne.  Berlin, 
1857. 
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side  after  its  introduction  into  the  general  circulation,  but  do 
not  aifect  the  re-agents  normally. 

Whether  the  drug  is  eliminated  by  the  urine  could  not  be 
determined,  as  the  presence  of  the  phosphates  and  sulphates* 
too  greatly  interfered  with  the  tests. 

Is  sajponin  destroyed  hy  the  liver  f  This  was  a  very  diffi- 
cult question  to  answer,  but  after  making  a  large  number  of 
experiments,  I  am  now  able  to  say  that  the  drug  is  not  des- 
troyed, but  is  eliminated  by  the  liver. 

The  circumstance  that  saponin  is  poisonous  in  smaller  doses 
when  introduced  into  the  jugular  vein,  than  when  it  is  in- 
jected into  the  portal  circulation,  does  not  aid  us  here,  as  by 
the  former  method  we  have  the  direct  eti'ect  on  the  heart 
which  so  rapidly  kills  the  animals  experimented  upon.  Sapo- 
nin is  also  less  poisonous  if  injected  into  the  femoral  artery, 
than  if  it  was  introduced  into  the  portal  circulation.* 

In  the  frog  experiments  more  positive  results  were  obtained  ; 
but  even  these,  as  will  be  seen  later,  only  demonstrate  that 
the  liver  eliminates  the  poison.  The  drug  used  was  poisonous 
to  medium-sized  frogs  in  doses  of  .0035  gram.,  while  doses  of 
.0023  gram,  failed  to  produce  fatal  results. 

When,  however,  the  livers  of  these  animals  were  removed, 
the  last  mentioned  dose  invariably  proved  fatal. 

Aug.  30,  1877.  Experiment  on  a  medium-sized  frog.  Ex- 
tirpated the  liver.  1.23.  Injected  .0023  gram,  of  saponin 
into  the  lymph  sac  of  the  back.  This  dose  produced  no 
symptoms  previous  to  the  removal  of  liver.  2.00.  Voluntary 
and  reflex  movements  have  ceased.  2.10.  The  circulation  in 
the  capillaries  ,of  the  web  of  the  foot  has  ceased.  Muscles 
and  nerves  are  still  irritable. 

Aug.  25,  1877.  Experiment  on  a  medium-sized  frog  {R. 
esculenta).  10.30  a.  m.  Injected  .0023  gram,  into  lymph  sac 
of  back.     No  symptoms  were  produced. 

Aug.  31,  1877.  Extirpated  the  liver  of  a  large  female  frog 
{R.  teinj)oraria)  at  2.48  p.  m. 

Sept.  1,  11  A.  M.      Animal  is  as  well  as  ever  and  very  lively. 

11.01.     .0023  gram,  saponin  into  back. 

*  Nicotine  gives  somewhat  similar  results. 
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11.45.     The  animal  moves  with  great  difficulty. 

4.  p.  M.     Tetanus,  no  voluntary  movements. 

4.35.     Rellex  movements  have  ceased. 

Though  large  numbers  of  similar  experiments  were  made, 
the  above  will  suffice  to  show  that  the  presence  or  absence  of 
the  liver  greatly  influences  the  dose  of  saponin  necessary  to 
kill  such  an  animal.  This  however  does  not  prove  its  des- 
truction by  the  liver.  If  the  poison  be  eliminated  by  this 
organ,  as  has  been  proven,  it  is  very  apparent  that  its  remo- 
val will  cause  a  greater  amount  of  the  poison  to  remain  in  the 
system.  As  a  consequence  the  effects  of  saponin  are  greater 
in  liverless  than  in  normal  animals. 

To  determine  beyond  a  doubt,  whether  the  drug  is  or  is  not 
destroyed  by  the  liver,  it  was  necessary  to  tie  the  gall-ducts  of 
a  frog,  and  then  observe  the  effects  of  a  dose  of  the  poison 
which  under  ordinary  circumstances  would  not  kill  the  animal. 
If  this  be  done  the  liver  is  still  able  to  destroy  the  drug 
though  it  is  unable  to  eliminate  it. 

Sept.  3,  1877.     Experiment  on  a  large  frog  {R.  esculenta). 

9.45  A.  M.     Ligated  gall-bladder  and  bile-ducts. 

11  A.  M.     No  symptoms. 

11.10  A.  M.     Injected  .0023  gram,  saponin  into  back. 

12  M.  Voluntary  and  reflex  movements  are  almost  abol- 
ished. 

1.27  p.  M.     The  animal  is  dead. 

Sept.  4,  1877.  Experiment  on  a  medium  sized  frog  {R.  es- 
culenta). 

9.08  A.  M.     Injected  .0023  gram,  into  back. 

11.23  A.  M.     No  symptoms. 

1  p.  M.     No  symptoms. 

4  p.  M.     No  symptoms  have  occurred. 

Sept.  5,  1877,  10.31  a.  m.     Ligated  gall-ducts. 

11.17  A.  M.     Injected  .0023  gram,  into  back. 

By  1.30  p.  M.  the  frog  was  dead. 

From  these  experiments  it  appears  that  saponin  is  not  des- 
troyed but  is  eliminated  by  the  liver.  The  fact,  previously 
mentioned,  that  when  a  mammal  dies  from  saponin-poisoning 
the  presence  of  the  poison  can  be  detected  in  the  bile,  goes  to 
confirm  this.     To  still  further  test  the  correctness  of  this  re- 
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suit  I  rendered  the  liver  hyperaemic,  after  the  beautiful  method 
of  Schiff,  by  tying  the  superior  vena  cava.  If  saponin  is  re- 
moved by  the  liver  a  greater  quantity  will  be  eliminated  when 
this  vein  is  tied,  forcing  all  the  blood  from  the  abdomen  and 
lower  extremities  through  this  organ.  In  a  number  of  frogs 
I  made  this  operation,  and  then  injected  poisonous  doses  of 
the  drug  without  producing  fatal  results. 

Sept.  3,  1877,  10.30  a.  m.  Ligated  the  superior  vena  cava 
of  a  medium-sized  frog. 

12.27  p.  M.     Injected  .004  gram  into  back. 

12. •17  p.  M.     No  symptoms. 

1.00       " 

2.02       " 

2.30       "  "  " 

3.00       "  "  '• 

3.15       " 

3.30       "  ''  " 

Sept.  4,  10.15  a.  m.  As  yesterday,  with  the  exception  of  an 
inclination  to  keep  quiet. 

From  the  above  given  facts  the  conclusion  must  be  drawn 
that  saponin  is  eliminated  and  not  destroyed  hy  the  liver. 

EXPERIMENTS    ON    THE    CHEMISTRY    OF    VARIOUS    PLANTS    CONTAIN- 
ING   SAPONIN. 

Saponin,  as  was  stated  on  one  of  the  early  pages  of  this  work, 
is  contained  in  a  large  number  of  phints.  My  investigations 
were  made  on  the  Saponaria  ojficinalis,  Quillaya  saponaria, 
and  Polygala  senega.  All  these  contain,  besides  saponin, 
kino-tannic  acid.  This  can  be  extracted  from  the  filtered 
watery  extract  of  tlie  drugs,  by  means  of  ether,  and  also  by 
maceration  with  ether  and  then  filtering.  By  either  of  these 
methods  quite  an  appreciable  quantity  of  saponin  was  ex- 
tracted with  the  acid,  as  was  determined  by  the  physiological, 
as  well  as  by  the  chemical  tests.  For  these  tests  the  ethereal 
solution  was  evaporated  over  a  sand  bath  and  the  residue  was 
dissolved  in  water.  This  solution  was  now  treated  with  boil- 
ing alcohol,  which  precipitated  the  glucoside.  A  watery  solu- 
tion of  this  precipitate  reacted  in  every  way  for  saponin ; — a 
precipitate  was  given  with  soluble  lead   and   barium  salts ; 
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blood-corpuscles  were  dissoh^ed  by  it ;  and  injected  into  the 
jugular  vein  of  a  rabbit,  it  produced  cardiac  paralysis. 

After  ether  has  extracted  all  possible  from  the  drugs  inves- 
tigated, water  is  allowed  to  percolate  through  the  residue, 
when  an  acid  filtrate  is  obtained.  The  acid  of  this  filtrate 
did  not  react  with  iron  salts,  and  consequently  was  neither 
kino-  nor  gallo-tannic  acid.  On  evaporating  this  filtrate  to 
dryness  and  treating  it  repeatedly  with  concentrated  ether  the 
acidity  gradually  disappeared,  and  only  a  neutral  saponin  in  a 
pure  state  remained.  More  especially  were  my  investigations 
directed  to  the  root  of  the  Polygala  senega,  from  which  Que- 
venne  obtained  an  acid  having  the  properties  of  saponin,  which 
was  called  by  him  acid  saponin  or  polygalic  acid. 

Saponin  obtained  from  senega  by  precipitation  from  the  ex- 
tract by  boiling  alcohol  is,  as  Quevenne  says,  of  an  acid  reac- 
tion ;  but  this  saponin,  after  concentrated  ether  has  been, 
allowed  to  percolate  through  it  for  a  long  time,  becomes  neu- 
tral, though  it  still  presents  all  the  characteristics  of  the  glu- 
coside,  showing  that  the  acidity  is  due  to  the  presence  of  a 
foreign  acid  and  not  to  saponin. 

Saponiri  in  comhination  with  sulphuric  acid. — -When  to  a 
solution  of  the  glucoside  dilute  sulphuric  acid  is  added  and 
the  resulting  liquid  is  allowed  to  concentrate,  after  a  time 
beautiful  acicular  prisms  are  found  to  shoot  out  at  the  edge  of 
the  liquid.*  These  crystals  when  burned  leave  but  a  faint 
trace  of  ash,  showing  that  they  are  crystals  of  an  organic  com- 
pound. They  are  freely  soluble  in  water ;  and  when  a  drop  of 
this  solution  is  added  to  several  drops  of  blood  under  the  mi- 
croscope, the  corpuscles  immediately  disappear.  Injected 
into  a  lymph  sac  of  a  frog  it  produces  all  the  symptoms  of 
saponin  poisoning. 

Saponin  is  the  onl}-  glucoside  known  to  form  compounds 
with  an  acid  and  at  the  same  time  retain  its  peculiar  properties. 

*  I  have  several  times  seen  very  small  rhombic  crystals  in  a  solution  of 
neutral  saponin. 
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Art.  II.— gunshot  WOUND  OF  NECK  FOLLOWED 
BY  PARALYSIS  OF  OEEVICAL  SYMPA- 
THETIC.    INSANITY. 


By  H.  M.  Bannister,  M.  D.,  Chicago. 


/^BSERVATIONS  of  simple  traumatic  lesions  of  the  cer- 
^-^  vical  sympathetic  are  not  such  rarities  as  formerly,  and 
one  presenting  merely  the  classic  phenomena  would  not,  per- 
haps, be  of  sufficient  interest  to  justify  its  publication.  The 
following  case,  however,  is  peculiar  in  that  it  exhibits  a  conse- 
quence of  these  injuries  that  has  not,  to  my  knowledge,  been 
heretofore  reported,  and,  imperfect  as  the  record  is  in  many 
respects,  I  do  not  hesitate  to  offer  it  to  the  profession. 

Peter  Kelly,  aged  43,  policeman,  while  in  the  performance 
of  his  duty,  on  the  afternoon  of  Oct.  30th,  1874,  received  a 
pistol  bullet  wound  in  the  neck.  The  ball,  which  w'as  a  small 
one,  entered  on  the  left  side  of  the  neck  close  to  the  anterior 
margin  of  the  sterno-cleido  mastoid  muscle,  between  two 
and  three  inches  above  its  lower  insertion,  and  after  passing 
backwards  and  a  little  downwards  was  lost  in  the  tissues  and 
never  found.  About  six  hours  after  the  reception  of  the  in- 
jury he  w^as  seen  by  Dr.  L.  H.  Montgomery ;  was  suffering 
considerably  from  shock,  but  rallied  well,  and  under  very 
simple  surgical  dressings,  with  occasional  anodynes,  the  wound 
was  healed  up  within  a  month  and  the  man  returned  to  duty- 
During  this  time  Dr.  Montgomery  noticed  a  decided  flushing 
of  the  left  side  of  his  face,  but  does  not  recollect  or  have  notes 
of  any  special  phenomena,  such  as  alterations  of  the  pupil,  etc. 

After  the  healing  of  the  wound  the  redness  of  the  left  side 
of  the  face  was  still  noticeable  and  at  times  it  appeared  almost 
purplish  in  spots.  His  wife  reports  also  that  now  and  then 
that  side  of  the  face  would  change  so  in  appearance  as  to 
almost  suggest  a  paralysis.  There  was  also  for  a  short  time  a 
peculiar  appearance  of  the  eyes,  the  right  being  the  most 
prominent,  probably  from  enophthalmus  of  the  left.     The  gen- 
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eral  health  became  impaired,  the  appetite  was  very  poor,  and 
about  four  or  iive  months  after  the  receipt  of  the  wound,  there 
began  to  be  observed  a  change  in  his  general  demeanor  and 
disposition ;  he  grew  careless  and  listless,  and  yet  subject 
to  violent  lits  of  passion  upon  very  slight  irritation.  He 
neglected  his  duty  so  that  about  this  time  or  a  little 
later  he  was  discharged  from  the  police  force.  He  began  to 
give  evidence,  also,  of  delusions,  would  sit  by  himself  and 
mutter  about  shooting,  had  an  idea  that  people  must  tell  him 
their  secrets,  heard  voices  talking  to  him  (which,  however,  he 
admitted  to  be  hallucinations),  and  became  very  irritable  and 
dangerous  and  sometimes,  unprovoked,  would  attack  his  wife 
with  whatever  weapon  was  at  hand.  She  noticed  at  these 
times  that  if  she  screamed  loudly  he  would  stop  as  if  aroused 
to  consciousness  of  what  he  was  doing,  and  would  sullenly 
sit  down.  This  condition  of  things  continued  till  the  summer 
of  1877,  he  showing  in  the  meantime,  it  is  said,  occasionally 
some  signs  of  paralysis,  and  then  he  became  so  unmanageable, 
under  the  delusion  that  he  was  the  Catholic  Bishop  of  Chi- 
cago, that  his  wife  had  him  arrested  for  her  own  protection. 

In  January,  1878  he  was  brought  before  the  Cook  County 
Court  at  Chicago  to  be  tried,  according  to  the  law  of  the  State, 
for  insanity.  Dr.  Chas.  E.  Davis,  to  whom  I  am  indebted  for 
many  of  the  preceding  notes,  was  foreman  of  the  jury,  and 
carefully  examined  the  patient.  He  was  then  listless  in  man- 
ner and  complained  of  pains  in  shoulders  and  back  and  in  his 
hips  ;  his  pupils  were  unequal,  the  right  being  the  largest, 
and  the  left  side  of  his  face  was  redder  than  the  other.  No 
ptosis  or  other  ocular  symptom  than  the  pupillary  inequality 
Avas  noted.  He  claimed  to  be  of  sound  mind  and  insisted 
that  he  was  the  victim  of  a  conspiracy  on  the  part  of  his  wife 
and  his  brother,  but  was  adjudged  insane  on  the  facts  above 
given.  He  succeeded,  however,  in  obtaining  a  rehearing  and 
was  this  time  discharged  as  sane.  The  old  symptoms  con- 
tinuing he  was  brought  before  the  court  a  third  time  last 
November,  was  found  insane  and  committed  to  the  County 
Insane  Asylum  at  Jefferson ;  where  he  is  at  the  present  time. 

I  had  heard  a  brief  account  of  this  case,  with  others,  written 
by  Dr.  Davis  and  read  to  the  Chicago  Medical  Society  just 
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after  the  first  trial  of  Kelly  for  insanity,  but  did  recognize  it 
as  the  same  when  my  attention  was  called  to  him  at  the  asy- 
lum, by  the  Superintendent,  Dr.  Spraj',  when  there  on  a  visit 
last  winter.  The  peculiarity  in  his  a})pearanee  that  then 
especially  attracted  my  attention  was  an  inequality  in  the  two 
sides  of  his  face,  noticeable  especially  when  the  muscles  of 
expression  were  called  into  play,  the  wrinkles  and  furrows 
between  them  being  more  prominent  on  the  left  side  than  on 
the  right.  There  was  also  some  ditterence  in  the  color ;  the 
pupils  were  apparently  equal,  but  Dr.  Hagenbach,  the  assistant 
physician,  stated  to  me  that  occasionally  there  was  a  marked 
diiference.  I  could  not  then  well  examine  the  case,  but  on 
a  recent  visit,  May  17th,  the  following  points  were  noted  : 

Patient  of  medium  size,  light  complexion,  fairly  nourished, 
and  apparently  in  good  physical  health,  and  with  all  his 
bodily  functions  appai'ently  in  good  order.  It  was  utterly 
impossible  to  obtain  from  him  any  subjective  symptoms,  as  he 
declared  himself  absolutely  well  in  every  respect.  His  in- 
sanity consisted  apparently  in  delusions  of  grandeur  together 
with  ideas  of  persecution,  he  was  suspicious  and  a  little  in- 
clined to  Ijluster,  and  it  was  not  practicable  to  make  a  thor- 
ough physical  examination  for  this  reason.  I  could  not  put  a 
thermometer  into  the  external  auditory  meatus,  nor  could  I 
trust  it  in  his  mouth ;  I  was  therefore  compelled  to  satisfy 
myself  with  an  observation  with  a  surface  thermometer, 
placed  on  the  side  of  the  face  just  forward  of  the  ears.  This 
could  be  relied  on  only  for  comparative  results,  as  it  was  one  of 
the  elastic  bulb  thermometers  which  are  affected  by  even  slight 
pressure.  But  with  this  applied  for  equal  times  on  both  sides 
of  the  head,  a  difference  of  nearly  a  degree  centigrade  in  favor 
of  the  left  side  was  noted.  The  left  side  of  the  face  and  es- 
pecially the  pinna  of  the  ear  were  redder  than  the  corres- 
ponding parts  on  the  right  side.  Since  I  had  seen  him  before 
he  had  let  his  beard  grow,  covering  a  large  part  of  his  cheeks 
and  the  lower  face,  but  there  was  still  perceptible  a  difference 
in  the  folds  or  wrinkles  when  he  talked  or  smiled.  The  pu- 
pils were  apparently  equal  and  reacted  well  to  light,  at  the 
time  of  observation,  and  there  was  no  ptosis.  Contrary  to  my 
expectation   he  allowed    an   ophthalmoscopic  examination  to 
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be  made ;  ha vi  112;  undergone  a  similar  one  before  he  was  not 
suspicious  of  it.  It  revealed  nothing  apparently  abnormal ; 
it  was  made  under  disadvantages,  however,  and  was  not 
altogether  satisfactory.  There  was  no  tenderness  on  pressure 
in  the  cervical  region, — at  least  he  would  admit  of  none.  The 
heart  sounds,  as  tested  by  Dr.  Hagenbach,  were  pure;  the  pulse 
(taken  sitting)  was  80,  full  and  compressible. 

Tlie  scar  of  the  wound  was  just  barely  visible,  and  by  care- 
ful measu7"ements  by  Dr.  Spray,  it  was  just  on  the  anterior 
border  of  the  left  sterno-mastoid,  and  two  and  a  half  inches 
above  the  sterno-clavicular  insertion.  The  bullet  had  prob- 
ably cut  some  of  the  fibres  of  this  muscle.  It  must  have 
come  very  near  the  common  carotid,  and  it  is  easy  to  see  how 
it,  in  the  course  it  appears  to  have  taken,  might  have  injured 
some  of  the  fibres  of  the  sympathetic,  probably  between  the 
middle  and  inferior  cervical  gansflia. 

On  account  of  the  phase  of  his  insanity  which  has  been 
mentioned,  the  patient  was  not -a  good  subject  for  experi- 
ments, and  it  did  not  seem  advisable  to  try  the  efi'ect  of 
drugs  or  of  the  reflexes  on  the  condition  of  his  pupil.  I  there- 
fore asked  the  assistant  physician,  Dr.  Hagenbach,  to  carefully 
observe  it  at  different  hours  of  the  day  for  several  days,  which 
he  very  kindly  did  for  me.  The  general  results  he  states  as 
follows:  "In  the  ward,  where  the  light  is  not  strong,  the 
right  pupil  usually  a  little  the  larger  and  more  vacillating  in 
size  than  the  left.  The  difference  is  not  very  marked,  but  can 
be  demonstrated.  I  think.  When  exposed  to  the  direct  rays 
from  a  lamp,  both  pupils  contract  equally  well,  and  the  vacil- 
lation is  not  noticed." 

Other  points  in  regard  to  which  I  asked  him  to  observe, 
were  the  condition  of  the  secretions,  in  respect  to  which 
nothing  notable  was  remarked,  except,  perhaps,  a  greater  dry- 
ness of  the  right  side  of  the  scalp,  and  the  comparison  of  the 
two  sides  of  the  face,  wliich  I  had  not  made  to  my  own  satis- 
faction. I  had  thought  that  there  was  a  very  slight  In-per- 
trophy  of  the  left  side,  but  Dr.  Hagenbach  held  rather 
that  the  difference  in  the  appearance  of  the  two  sides  was 
due  to  a  slight  paralysis  of  the  right,  which  made  the  muscles 
of  the  left  side  more  prominent  in  their  action.     It  is  very 
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likely,  also,  if  this  is  so,  that  there  is  a  little  atrophy  on  the 
right  from  the  less  use,  and  that  inequality  of  the  two  sides 
actnally  exists.  It  is  not  enough  howev^er  to  be  easily  ascer- 
tained by  measurements.  Dr.  Hagenbach  writes  me  that  he 
had  considerable  difficulty  in  making  any  close  examinations, 
owing  to  the  patient's  suspicions. 

This  case  seems  to  me  to  be  as  nearly  one  of  uncomplicated 
injury  to  the  cervical  sympathetic  as  any  I  have  seen  recorded. 
Instances  of  this  kind  are  very  infrequently  met  with,  since 
wounds  that  could  involve  the  sympathetic  in  this  region  are 
almost  certain  to  implicate  other  important  organs,  such  as 
the  carotids,  which  are  in  very  close  proximity.  Cases  of 
disturbance  in  the  functions  of  the  sympathetic  from  injuries 
to  the  spinal  cord  or  brachial  plexus,  are  comparatively  com- 
mon ;  but  I  have  found  the  records  of  only  live  or  six  in 
which  the  phenomena  of  an  independent  lesion  were  ob- 
served. Such  are  those  reported  by  Mitchell,*  Bernhardt,! 
Kampf,:}:  Flensberg,!  perhaps  one  of  Seeligmiiller's,!  and 
those  reported  by  Jewell  ;•[  all  but  the  last  of  which  are  re- 
ferred to  by  Eulenburg  and  Guttmann,  in  their  essay  on  the 
Physiology  and  Pathology  of  the  Sympathetic  System  of 
Nerves,  published  in  the  Journal  of  Mental  Science  for  July 
and  October,  1878,  and  January,  1879.  In  the  case  I  have 
related,  there  is  no  history  of  any  symptoms  indicating  the 
lesion  of  other  important  nerves  than  the  sympathetic,  while 
most  of  the  evidences  of  its  involvement  that  have  been  ob- 
served in  other  cases  were  present.  Thus  we  have  reddening 
and  increased  temperature  of  the  left  side  of  the  face,  and 
enophthalmus  and  myosis  of  the  left  eye.  Other  symptoms, 
such  as  ptosis,  may  have  existed  at  one  time,  but  the  history 
is  defective  in  many  respects,  and  I  have  been  careful  to  sift 
the  testimony  of  unprofessional  witnesses,  and  only  give  what 
appear  to  be  indisputable  facts. 

*  Injuries  to  Nerves. 

f  Berliner  klin.  WorJiensch.,  1872,  Nos.  47  and  48. 

X  Quoted  by  Eulenburg  and  Guttmann. 

§  Quoted  by  Eulenburg  and  Guttmann. 

II  Berliner  klin.  WocJtensch.,  1872,  No.  8. 

i  This  journal,  Jan.,  1874. 
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The  slight  inequality  of  the  two  sides  of  the  face,  and  the 
partial  paralysis  of  the  rio;ht  side,  are  of  interest.  Inequality 
alone  has  been  observed  in  other  cases,  such  as  those  of 
Seeligmiiller  and  Bernhardt ;  in  these  it  was  the  side  of  the 
lesion  that  was  emaciated.  This  is  said  to  be  the  rule  in 
the  second  stage  of  paralysis  of  the  cervical  sympathetic  by 
Nicati,*  who  also  says  that  the  primary  increase  of  temper- 
ature gives  place  to  a  decrease.  This  last  was  not  observed 
by  either  Bernhardt  or  Seeligmiiller,  nor  by  myself  in  Kelly's 
case.  In  all  the  temperature  was  highest  on  the  side  of  the 
paralyzed  sympathetic.  In  Kelly,  also,  the  disparity  in  the 
two  sides  of  the  face  was  in  favor  of  the  left  —  the  side  of 
the  injury.  The  paralysis  of  the  right  half  of  the  face,  what- 
ever there  is  of  it,  I  can  only  suppose  to  be  a  remote  conse- 
quence of  the  wound ;  perhaps  due  to  secondary  intra-cranial 
disorder. 

The  main  interest  in  this  case  is,  however,  its  connection 
with  the  mental  disorder  now  manifested  by  Kelly.  There  is, 
so  far  as  can  be  learned,  no  history  of  any  special  neurotic 
tendency,  no  heredity  of  insanity,  and  no  previous  symptoms 
indicating  mental  disorder  existing  anterior  to  the  reception 
of  the  wound.  His  wife  states  that  he  was  an  entirely  differ- 
ent man  before  the  injury ;  and  that  a  change  was  remarked 
very  soon  after,  though  long  before  insanity  was  suspected. 
There  was,  in  fact,  no  known  cause  for  the  mental  derange- 
ment other  than  the  wound  ;  and  it  appears  to  me  a  sequence 
that  may  not  altogether  unreasonably  be  considered  a  result. 
It  is  true  that  the  majority  of  writers  on  the  pathology  of  the 
sympatlietic  have  not  included  insanity  among  the  diseases 
due  to  disturbance  of  its  function ;  yet  if  we  are  to  consider 
the  views  of  one  of  the  most  recent  worksf  on  mental  dis- 
orders as  well  founded,  this  plays  a  most  important  part  in 
their  production.  The  special  form  of  Kelly's  insanity  is 
much  such  as  might  be  expected  with  the  acceptance  of 
Schiile's  views,  a  kind  of  grand  delirium,  with  ideas  of  per- 

*  "  La  Paralysie  du  Nerf  Sympathetique  Cervical."  Inaug.  Diss.,  Zuricli, 
1873. 

t  Schiile:  Ilandbucli  der  OeisteskrankTieiten.     Leipsic,  1878. 
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sedition  and  suspicion.  Although  he  did  not  present  the 
physical  symptoms  of  general  paralysis,  at  least  to  any  notice- 
able degree,  his  manner  and  general  appearance  was  not 
unlike  that  of  many  paralytics  that  I  have  seen.  His  case, 
however,  is  not  now,  I  believe,  considered  one  of  general 
paralysis,  and  may  never  develop  into  it. 

The  fact  that  other  cases  of  paralysis  of  the  cervical  sym- 
pathetic do  not  result  in  insanity,  is  not  conclusive  in  any 
way  as  regards  the  present  one.  Uncomplicated  traumatic 
cases  are  too  rare,  and  non-traumatic  cases  are  too  compli- 
cated with  other  morbid  processes,  as  a  rule,  to  permit  of  any 
generalizations.  It  must  be  remembered  that  other  special 
causes  of  insanity,  as  well  as  of  other  ill-understood  nervous 
diseases,  such  as  tetanus,  may  occur  many  more  times  than 
their  peculiar  result.  In  cases  of  paralysis  of  the  cervical 
sympathetic,  it  is  not  necessarily  to  be  expected  that  the 
resulting  cerebral  hyperaemia  will  produce  mental  derange- 
ment ;  the  intimate  nutrition  of  the  ultimate  psychically 
functioning  structures,  which  may  or  may  not  be  seriously 
affected  by  the  hyperaemia,  must  first  suffer.  But  that  it 
may  have  this  effect,  the  case  above  related  seems  to  me 
to  be  a  clinical  evidence  of  perhaps  some  value. 
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Art.   III.— some   EXCEPTIONS   TO   THE   PRESENT 

MANAGEMENT    OF    HOSPITALS     FOE 

THE   INSANE. 


By  Clark  Gapen,  M.  D., 

Professor  of  Medical    Jurisprudence   in   the   University 

OF  Wisconsin. 


^  M[IE  past  score  of  years  has  been  characterized  bj  vast 
-■-  improvement  in  the  methods  of  management  of  the  in- 
sane, in  tin's  country,  and  yet  one  cannot  remain  unconscious 
of  an  existing  dissatisfaction  on  the  parts,  both  of  the  lay  and 
the  scientific  public,  with  the  present  status  of  Insane  Hospital 
management. 

Among  scientists  it  takes  definite  shape  in  an  open  hostility 
to  certain  methods  of  management  or  treatment,  or  sharp  cen- 
sure of  inactivity  in  certain  directions.  With  the  lay  public 
it  amounts  only  to  a  vague,  indefinite  feeling  that  all  is  not 
well,  expressed  in  the  easy  manner  in  which  it  is  aroused  on 
such  matters,  the  general  readiness  to  believe  all  sorts  of  ter- 
rible things  regarding  the  treatment  of  these  unfortunate 
beings,  and,  especially,  in  the  general  reluctance  to  place  a 
friend  in  an  institution  of  this  character,  however  urgent  the 
need,  much  valuable  time  often  being  lost  in  the  generally 
vain  endeavor  to  benefit  the  afflicted  one  at  home  before  seek- 
ing the  care  of  the  hospital. 

That  these  two  circles  of  dissatisfaction  exist  few  will  denv. 
That  they  could  not  well  exist  without  cause  all  will  concede. 
What  may  these  causes  be  ? 

Let  us  first  consider,  for  a  moment,  the  organization  of  these 
institutions.  They  spring  from,  an  urgent  need,  on  the  part 
of  the  community,  for  some  intelligent  and  efficient  means  of 
treating  those  afflicted  with  a  malady,  which,  unlike  most 
other  maladies,  cannot  best  be  treated  in  the  presence  of 
home  influences.     In  addition  to  a  removal  from  these,  the 
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successful  management  of  the  cases  requires  a  means  combin- 
ing comfort  and  facilities  for  constant  observation  and  treat- 
ment, with  so  much  of  confinement  or  resti'aint  as  the 
individual  case  demands.  These  ends  are  best  secured  in  the 
erection  of  large  hospitals  for  this  especial  purpose. 

When  erected  the  Hospital  is  placed  in  the  care  of  a  Board 
of  Trustees  composed  of  citizens  of  known  integrity  of  char- 
acter. They  in  turn  select  as  Superintendent,  generally, 
one  who  has  had  experience  in  the  care  and  treatment  of 
the  insane,  and  to  him  is  committed  the  organization  of  the 
working  force  of  the  Hospital  and  the  details  of  its  manage- 
ment. Supposing  the  building  complete  and  equipped,  the 
Superintendent's  duties  consist  in  its  supervision,  together 
with  that  of  the  premises ;  its  supply ;  the  selection  of  proper 
e;nployees ;  the  examination  of  applications  for  admission  of 
patients,  and  the  treatment  of  those  received. 

The  scheme  seems  good,  and  indeed,  would  be  so,  were  it 
carried  out  in  accordance  with  the  original  intention.  But 
precisely  in  this  lies  the  difficulty. 

Reviewing  this  scheme,  the  first  feature  that  arrests  our 
attention  is  the  guardianship  thrown  about  the  institution  and 
its  inmates,  in  the  form  of  a  Board  of  Trustees.  No  one, 
familiar  with  such,  will  question  the  integrity  of  Boards  of 
Trustees  of  Insane  Hospitals,  in  this  country.  As  a  rule  they 
are  composed  of  the  very  best  and  most  honored  and  re- 
spected citizens  of  a  State.  But  their  relations  to  the  institu- 
tion under  their  care  are  such  as  to  rendei*  their  Trusteeship 
almost  nil^  except  as  it  relates  to  the  most  general  affairs. 
The  Board  makes  its  regular  monthly  or  quarterly  visit,  as  the 
case  may  be,  and  finds  the  general  appearance  of  things  satis- 
factory. But  it  can  know  nothing,  in  such  a  visit,  of  the 
thousand  minor  details  which  make  all  the  difference  between 
success  or  failure  in  the  management  of  the  institution,  or  of 
the  elements  of  discord  or  harmony  that  abide  there.  Passing 
hastily  through  the  wards,  what  can  they  know  of  the  experi- 
ence of  any  individual  patient  ?  And  even  did  they  wish  to 
make  any  inquiry,  of  an  attendant  or  other  employee,  it  would 
be  impossible  to  elicit  anything  but  that  most  favorable  to  the 
management,  owing  to  the  fact  that  they  are  overawed  by  'an 
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autocracy  which,  in  its  power  over  those  under  it,  has  no  par- 
allel in  this  country ;  an  autocracy  having  the  power,  prac- 
tically, if  not  theoretically,  to  make  and  unmake  without 
being  amenable. 

It  will  be  conceded,  of  course,  that  the  treatment  of  the 
patients  contided  to  the  care  of  the  institution  is  the  ultimate 
and  most  important  fact ;  and  yet  it  thus  becomes  impossible 
for  these  well-meaning  guardians  to  know  anything  of  conse- 
quence about  this  very  thing.  It  is  difficult,  at  times,  for 
even  the  officers  of  such  an  institution  to  inform  themselves 
of  the  exact  condition  of  the  wards.  How  much  more  diffi- 
cult then  for  those  who  only  visit  the  institution  hastily  once 
a  month  at  most  I  I  do  not  mean  to  imply  that  Boards  of 
Trustees  are  blamable  for  this  imperfect  supervision.  The 
fault  lies  rather  with  the  scheme  that  requires  so  little  of 
them.  The  offices  being  non-remunerative,  the  incumbents 
cannot  affi)rd  to  devote  the  amount  of  time  and  attention  ne- 
cessary to  make  them  familiar  with  the  real  condition  of 
things.  Furthermore,  the  idea  has  become  prevalent  among 
even  the  best  of  them  that  frequent  visitation  and  extended 
inquiry  are  synonymous  with  meddling,  which  idea  is  not 
unlikely  to  be  encouraged  and  fostered  by  the  officer  in 
charge. 

I  think  it  necessary  to  devote  but  little  space  to  the  consid- 
eration of  the  custom  of  inviting  a  member  of  the  medical 
profession  of  the  State  to  accompany  a  number  of  the  Board 
of  Trustees  in  a  monthly  visit,  for  the  reason  that  it  simplj" 
amounts  to  nothing  at  all,  a  report  from  such  an  inspector, 
generally  designated  by  the  high-sounding  title  of  "  Chair- 
man of  the  Visiting  Committee,"  averse  to  the  management 
being  an  unheard  of  thing,  his  peculiar  relations  and  the 
nature  of  his  appointment  being  such  that  a  report  less  than 
laudatory  would  preclude  the  necessity  of  his  ever  preparing 
another.  Indeed  it  is  extremely  amusing  to  run  through  the 
reports  of  various  institutions,  and  see  what  excellent  charac- 
ters are  invariably  given  to  each  by  those  whose  especial  busi- 
ness, as  in  this  case  it  is,  to  criticize  the  management. 

With  respect  then  to  the  system  of  guardianship,  of  visita- 
tion and  inspection,  which  the  scheme  implies,  we  may  there- 
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fore  summarize,  that  in  so  far  as  it  relates  to  general  matters, 
such  as  the  expenditure  of  sjjecial  appropriations,  the  erection 
of  new  buildings,  the  management  of  the  farm,  etc.,  the  sys- 
tem works  reasonably  well,  but  as  regards  the  central  and  all- 
important  fact,  the  protection  and  treatment  of  the  insane,  it 
falls  very  far  short. 

It  fosters,  by  its  short-comings,  a  system  of  one-man  power 
and  concentrates  attention,  not  upon  the  patient,  but  upon  the 
farm,  the  building,  the  grounds. 

Out  of  this  imperfection  there  grows  anotlier  and  a  greater, 
viz.,  the  autocracy,  to  which  I  have  before  referred,  on  the 
part  of  which  springs  up  an  assumption  of  infallibility  before 
which  all  religious  assumptions  of  that  character  pale.  A 
thing  absurd  to  all  intelligent  minds  but  capable  of  working 
much  mischief.  I  may  be  accused  of  using  too  strong  lan- 
guage in  this  connection,  but  its  full  truth  may  be  attested  by 
those  who  have  lived  in  an  institution  of  this  character — and 
they  only.  The  love  of  power  is  so  strong  in  tlie  human 
breast,  and  the  invitation  to  autocratic  sway  so  insidious 
and  potent,  and  withal,  in  this  instance,  so  catering  to  self  that 
few  men  placed  in  this  position,  unguarded,  have  ever  been 
found  possessed  of  sufficient  manhood  and  forethought  to  re- 
sist it.  The  opportunity  is  ever  present,  the  consequences 
rarely  immediate,  and  generally  appear  so  remote  that  they 
constitute  no  bar.  Hence  we  find  that  in  almost  every  case, 
sooner  or  later,  the  Superintendent  of  an  institution  permits 
himself,  and  is  permitted,  to  lower  himself  from  the  plane  of 
republican  manhood  to  that  of  petty  autocracy.  And  I  do  not 
believe  the  men  are  so  largely  blamable  as  the  system.  No 
man  can  afford  to  remain  unwatched — not  amenable.  It  is 
true  that  there  are  those  of  such  narrow  intellects  and  sublime 
foro-etfulncss  of  the  rii^hts  of  others,  and  the  amenities  of  life, 
that  they  find  in  positions  of  this  character  their  best  opportu- 
nities of  exhibiting  their  real  characters.  But  as  a  rule  this 
spirit  of  autocracy  is  a  gradual  growth  of  which  the  individ- 
ual is  largely  unconscious,  and  fur  which  he  is  almost  as  largely 
irresponsible. 

I  have  dwelt  so  long  upon  these  two  defects  because  I  be- 
lieve that  in  them  we  mav  see  the  sources  of  one  of  our  centres 
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of  disaffection,  viz.,  that  existing  in  the  community  at  large. 
Why? 

In  the  first  place,  the  public  has  in  some  way  become  con- 
scious that  the  system  of  inspection  and  supervision  provided 
by  law  does  not  accomplish  anything  near  its  full  purpose. 
That  it  falls  short  in  the  most  important  particulars.  That 
while  the  Board  of  Trustees  does  well  enough  the  work  of 
general  supervision  of  expenditure,  etc.,  it  knows  next  to 
nothing  of  the  individual  for  whom  the  expense  is  incurred. 
He  is  left  entirely  subject  to  and  at  the  mercy  of  one  will,  be 
that  pett}'  or  great.  For  him  or  for  the  employee  there  is 
practically  no  appeal — appeal  is  received  and  treated  as  in- 
subordination. Now  I  say  that  the  public  knows  this,  and 
any  one  may  satisfy  himself  on  this  point  by  asking  his  intel- 
ligent neighbor  for  his  opinion  regarding  this  matter.  How 
he  knows  it  I  am  not  able  fully  to  explain,  but  that  he  is  cor- 
rect I  can  aver.  In  the  second  place  this  same  public  knows 
of  the  existence  of  an  autocracy — of  a  one-man  power  in  its 
midst,  a  thing  which  the  American  public  instinctively  hates. 
To  this  score  it  may  be  accredited  that  an  institution  not  in- 
frequently succeeds  in  building  up  immediately  about  it  such 
a  hostility  and  lack  of  confidence,  that  in  selecting  juries  for 
suits  brought  for  unlawful  detention  unprejudiced  jurors  can- 
not be  found.  This  feeling  is  generally  an  undertone,  and 
often  surprises  both  the  management  of  the  institution  and 
the  community  itself  when  occasion  calls  it  forth. 

There  are  those  who  will  say  that  the  present  autocratic 
system  is  essential  to  the  success  of  the  hospital.  That  it  is  not 
true  is  proven  by  the  success  of  English  institutions  of  a  sim- 
ilar character,  in  which  in  the  past  twenty  years,  the  power 
of  the  Superintendent  and  the  scope  of  his  activities  have  been 
largely  curtailed,  with  the  result  of  sending  medical  men  to  med- 
ical work  and  cutting  them  oti'  from  general  business  affairs 
for  which,  for  want  of  training  and  experience,  they  are  gen- 
erally unfit,  and  which  only  a  mistaken  notion  of  importance 
leads  them  to  prefer  to  strictly  scientific  labors.  Indeed  it  is 
to  me  one  of  the  anomalies  that  a  medical  man  who  has  de- 
voted himself  to  this  work,  and  with  the  most  wonderful  ave- 
nues open   before   him,  should  prefer  farm  management   and 
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general  business  atfairs  to  investigation  in  that  most  interest- 
ing field,  the  human  mind  and  the  cause  and  alleviation  of  its 
diseases. 

The  above-mentioned  curtailment  of  the  powers  and  duties 
of  medical  men  in  English  Hospitals,  and  their  consequent 
turning  to  medical  work  proper,  has  been  characterized  by  a 
great  advance  all  along  the  line  in  English  psychological  work, 
both  as  regards  investigation  and  treatment,  and  the  activity 
in  these  directions  was  never  more  apparent  than  now,  while 
we  stand  idle  with  the  same  opportunities  before  us,  and  an 
abundance  of  material — cases  for  observation  and  pathological 
material  for  study — but  almost  entirely  unused,  for  the  simple 
reason  that  the  Superintendent  of  an  institution  devoting  him- 
self almost  entirely  to  outside  labors,  the  internal  affairs  of 
the  Hospital  fall  so  largely  upon  the  assistant  medical  ofiicers 
as  to  leave  them  no  tin:ie  for  even  a  careful  study  of  each  indi- 
vidual case,  much  less  any  original  investigation  ;  their  time 
being  divided  between  housekeeping,  superficial  study  and 
hasty  empirical  treatment  of  the  cases,  and  correspondence.  Is 
it  any  wonder  that  our  European  co-laborers  sneer  at  us  and 
laugh  at  our  pretended  discoveries,  which  have  been  antedated 
twenty  years  by  them  ? 

From  this  state  of  things  springs  the  disaffection  on  the 
part  of  the  scientists.  The  age  being  one  of  active  interroga- 
tion of  nature  and  the  application  of  the  facts  thus  elicited  to 
the  general  good,  any  straggling  along  the  line  inevitably 
arouses  the  opposition  of  those  heartily  engaged  in  the  work. 
It  is  humiliating  that  while  the  greatest  activity  prevails,  the 
world  over,  in  this  field,  we,  here  in  America,  who  pride  our- 
selves upon  our  activity  and  originality,  are  not  only  not  ad- 
vancing, but  find  those  engaged  in  the  work  unspeakably 
ignorant  as  to  what  is  going  on  in  tliis  direction  in  other  parts 
of  the  world ;  the  present  work  of  institutions,  so  far  as  the 
patients  are  concerned,  consisting,  as  an  observing  medical  man, 
a  former  resident  oflicer  in  a  Hospital  for  the  Insane  has  well 
said,  "In  feeding  and  grooming;"  the  best  talent  and  great- 
est attention  being  devoted  to  showy  improvements,  or  other 
outside  affairs,  having  at  best  but  a  remote  connection  wiith 
the  welfare  of  the  patient,    and    which,  if  at   all  necessary. 
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could  miicli  better  be  attended  to  by  one  wlio  has  devoted 
himself  to  business  instead  of  science.  But  the  notion  obtains 
among  Superintendents  that  business  affairs  are  more  enno- 
bling and  compliuientary  than  professional  work  ;  that  that 
which  is  properl}''  the  work  of  a  steward  is  of  more  import- 
ance than  the  work  of  the  medical  man  proper,  A  review  of 
the  proceedings  of  the  "  American  Association  of  Superin- 
tendents of  Insane  Asylums"  will  prove  the  truth  of  these 
statements,  as  their  work  is  more  largely  of  a  general  business 
than  scientific  nature,  and  relates  rather  to  the  building  and 
managing  of  Hospitals  than  the  treatment  of  patients  or  sci- 
entific investigation.  Turning  to  the  British  Association  of 
a  similar  character,  we  find  it  almost  entirely  engaged  in  sci- 
entific work,  and  less  exclusive,  in  fact  not  at  all  so,  as  it 
admits  to  membership  private  investigators  and  assistant 
officers  of  Insane  Hospitals,  while  the  American  Association 
persistently  excludes  both.  The  notion  is  prevalent  that  the 
reason  for  this  exclusive  policy  on  the  part  of  the  Association 
is  the  fear  that  it  will  be  shown  that  Assistants  and  private 
investigators  are  doing  much  more  to  advance  the  science  of 
psychiatry  than  the  Superintendents  themselves.  This  may 
be  true,  and  very  likely  is  so,  but  I  tliink  that  the  exclusive 
policy  is  moi'e  due  to  the  fear  that  private  investigators  and 
subordinate  ofiicers,  not  being  interested  in  affairs  of  a  gen ei-al 
business  nature,  would  obtrude  scientific  discussions  upon  the 
Association  while  it,  as  at  present  constituted,  is  disinclined 
to  give  much  notice  to  that  sort  of  thing. 

In  short,  as  a  body,  it  is  not  interested  in  scientific  work, 
largely,  and  in  fact  regards  it  as  beneath  the  serious  notice  of 
those  engaged  in  large  business  enterprises  which,  as  a  rule, 
though  not  without  nnmerous  and  very  praiseworthy  excep- 
tions, they  manage,  not  as  the  property  of  the  State,  but  as 
personal  estates  or  petty  sovereignties,  the  main  purpose  of 
which  they  seem  to  regard  is  to  contribute  to  their  comfort, 
pleasure  and  social  exaltation.  Lest  I  be  accused  of  injustice 
to  many  good  and  useful  men  I  wish  to  repeat  and  emphasize 
the  statement  that  many  noteworthy  exceptions  to  this  rule 
exist ;  but  the  petty  sovereign  air,  the  luxurious  apartments 
and  equipages,  the  indulgences  of  aesthetic  or  whimsical  tastes 
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at  the  expense  of  the  State,  are  all  too  common  to  admit  of 
dispute.  He  who  "goes  through  the  forest  and  sees  no  fire- 
wood "  is  not  more  obtuse  than  he  who  fails  to  observe  these 
things  in  the  average  Hospital  for  the  Insane. 

It  is  usually  exacted  of  him  who  presumes  to  criticize  that 
he  offer  something  better  in  place  of  that  which  he  would 
destroy.  I  would  not,  in  this  instance,  with  iconoclastic 
hands,  pull  down  the  present  system  of  guardianship,  but 
would  rather  seek  to  make  it  effective  by  rendering  it  tlie  im- 
perative duty  of  every  one  assuming  the  office  of  Trustee  to 
make  frequent,  irregular,  but  ofttimes  protracted  visits  to  the 
institution  under  his  care,  for  which  he  should  be  liberally  re- 
munerated. By  thus  devoting  more  time  to  the  work  of  in- 
spection and  supervision  these  officers  would  be  enabled  to 
enter  more  fully  into  the  details  of  the  management,  and  the 
institution  be  thus  saved  the  innumerable  blunders  and  in- 
justices which  a  one-man  power  implies.  There  shoukl  be  no 
escape  from  amenability  on  the  part  of  the  Su])erintendent 
through  informality  or  indifference.  He  should  feel  that  his 
every  act  was  known  and  weighed  by  those  more  interested 
in  the  welfare  of  the  afflicted  ones  than  in  the  general  appear- 
ance of  things  or  in  him.  Every  Board  of  Trustees  should 
also  adopt  measures  by  which  it  may  know  of  the  feeling 
of  an  institution  as  a  whole  toward  its  superior  officer.  This 
is  oftentimes  the  index  of  a  man's  usefulness.  If  he  is  repel- 
lant,  tyrannical,  or  indifferent  he  is  likely  to  know  little  of  the 
real  condition  of  things  in  his  institution,  below  the  surface, 
except  by  accident.  No  man  can  compel  the  confidence  of 
his  subordinates.  He  must  win  it.  To  be  successful  he  must 
be  loved  and  respected,  not  dreaded.  But  the  dreaded  man 
may,  on  the  other  hand,  for  a  long  time  repress  expression 
in  the  most  effective  manner.  It  is  rare  to  find  a  hospital  in 
wliicli  any  freedom  of  speech  is  tolerated.  The  rule  is  evasion 
and  a  guardedness  which  savors  strongly  of  servility,  secured 
by  a  system  of  government  which  can  only  be  compa'red  to 
that  of  Russia. 

There  should  also  be  both  a  business  and  medical  Superin- 
tendent, the  duty  of  the  former  being  to  attend  strictly  to 
the  business  affairs  of  the  institution  under  the  careful  super- 
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vision  of  the  Board  of  Trustees,  and  that  of  the  latter  the 
medical  and  scientific  work  of  the  Hospital,  and  nothing  else. 
To  many  Snperintendents  this  would  he  depriving  them  of 
the  sweet  morsel  which  thej  roll  so  consolingly  under  the 
tongue,  but  the  better  class  of  such  would  hail  it  as  a  great  re- 
lief, as  time  would  then  be  afforded  them  for  work,  for  which 
they  have  long  and  anxiously  awaited  an  opportunity,  and  for 
which  they  wait  in  vain  under  the  present  regime. 

Then  will  genuine  progress  in  the  field  of  practical  psychol- 
ogy begin  in  America.  Then  and  not  till  then  will  we  have 
careful  stud}-  of  the  cases  in  our  Hospitals,  and  the  applica- 
tion of  better  methods  in  their  treatment. 


Akt.  IV.— nervous  exhaustion,  or  neuras- 
thenia, IN  ITS  bodily  and  MENTAL 
RELATIONS. 


One  of  a  Course   of  Lectures  on  this  sub.tect,  delivered 

AT  THE  Chicago  Medical  College,  by  J.  S.  Jewell, 

M.  D.,  Session  of  1878-9. 


lecture  il 

GENTLEMEN  :  In  my  last  lecture  I  gave  you  a  brief 
account  of  the  principal  phenomena  or  symptoms  of 
neurasthenia  or  nervous  exhaustion,  to-day  I  shall  try  and 
explain  them.  You  will  remember,  that  the  chief  symptoms 
of  neurasthenia,  are  always  loss  of  nerve-power,  and  usually 
excessive  increase  of  sensibility,  in  some  one  or  more  of  its 
various  forms. 

I  shall  enter  into  this  subject  with  some  particularity,  for 
simple  as  the  philosophy  of  neurasthenia  is,  when  it  is  once 
clearly  stated,  I  am  persuaded  but  few  understand  it  as  they 
ought  to  do,  in  order  to  make  their  knowledge  of  pi-actical 
value,  in  dictating  rational,  consistent  plans  of  treatment. 
My  present  aim  then,  is  to  state  as  clearly  as  I  can,  the  actual 
physical  conditions  on  which  the  sym])toms  depend.     I  should 
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premise,  however,  that  these  conditions  are  not  matters  of 
direct  physical  demonstration,  but  of  inference.  However, 
this  should  be  no  real  bar  to  our  belief  in  the  reality  of  these 
conditions,  provided  the  inferences  which  lead  the  wa}'  to 
them  are  well  based,  that  is,  have  sound  and  broad  premises, 
and  if  they  are  the  outcome  of  cautious  reasonings  founded 
thereon.  In  the  physical  science  of  to-day,  there  is  clearly 
too  little  dependence  on,  because  there  is  so  much  ignorance 
of,  the  nature  and  conditions  of  inference.  It  is  almost  habit- 
ually placed  at  a  disadvantage  as  compared  with  direct  sense 
observation  and  physical  demonstration.  But  this  arises  out 
of  wrong  conceptions  as  to  its  nature  and  value,  as  well  as  out 
of  an  over-estimate  of  the  dependence  which  we  may  legiti- 
mately place  on  the  "  evidence  of  the  senses."  From  these 
remarks  you  may  gather,  that  1  am  aware  of  the  real  nature 
of  the  description  I  am  about  to  give,  and  also  of  the  objec- 
tions which  a  too  realistic  scientific  spirit  njight  raise  against 
it  as  to  its  substantial  correctness.  Having  said  so  much 
aside  from  the  main  current  of  my  subject,  I  will  go  on  with- 
out farther  interruption. 

Broadly  speaking  there  are  two  grand  phases  to  nutrition. 
They  are  strictly  complementary  to  each  other.  They  are  waste^ 
and  following  in  its  wake,  repair.  On  the  one  side  there  is  a 
wearing  out  with  all  that  this  complex  process  implies  ;  on 
the  other  there  is  a  rebuilding  or  repair,  of  the  damage  suf- 
fered by  the  living,  and  therefore  acting  tissues  which  com- 
pose the  body.  In  this  process,  the  blood  plays  a  most 
conspicuous  part,  for  it  not  only  embodies  the  materials  for 
effecting  the  needed  repair  of  damage,  for  which  purpose  it  is 
conveyed  into  the  midst  of  the  tissues,  and  irrigates  them,  but 
it  becomes  on  the  other  hand  one  of  the  chief  means  for  con- 
veying from  the  tissues,  to  the  various  emunctories  of  the 
body,  the  waste  matter  whicli  results  from  their  wear  and  tear. 

The  blood  in  its  turn  depends,  for  its  richness  and  perfection 
as  a  store-house  of  materials  for  the  repair  of  the  tissues,  on 
two  chief  circumstances  :  that  is,  the  efficiency  of  the  digest- 
ive system,  and  of  the  lungs,  on  the  one  hand,  and  on  the  other 
on  the  perfection  of  those  purifying  processes  as  regards  the 
blood,  which  pass  under  the  name  of  excretory  functions.    And 
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so  we  might  go  farther  back  in  a  regressive  order,  to  the  char- 
acter of  the  food  taken,  the  purity  of  the  air  breathed,  to  the 
causes  or  conditions  and  the  consequences  of  disordered  action 
of  the  excretory  organs,  etc.  But  this  would  lead  us  at  pres- 
ent too  far  away  from  the  point  to  which  I  wish  to  direct  your 
steadfast  attention,  viz.  :  the  condition  of  the  nerve  structures 
in  neurasthenia.  By  nerve  structures  I  mean  nerve  cells 
and  fibres,  especially  the  former,  for  they  are  the  seats  of  nerve 
activity  par  excellence. 

I  suppose  it  will  be  admitted  by  all,  that  the  nervous,  like 
other  tissues,  when  in  action,  undergo  minute  or  delicate 
changes,  not  only  as  a  consequence  but  in  some  sense  as  a  cause 
of  their  action.  We  are  fully  warranted  in  assuming  that  it  is 
not  possible  for  an  impulse  to  be  transmitted  along  a  nerve 
fibre,  whether  sensory  or  motor;  that  it  is  not  possible  for  a 
reflex  act  to  occur,  however  simple ;  that  it  is  not  possible  to 
think,  or  feel  or  exercise  volition,  without  the  occurrence 
of  some  material  change,  however  slight,  some  destructive 
molecular  change  in  the  fibres  and  cells  which  may  have  been 
the  seats  of  such  action.  At  its  conclusion,  the  cells  and  fibres 
involved  are  not  in  the  same  physical  condition  as  when  the 
action  was  begun.  However  powerless  our  present  methods 
of  physical  investigation  may  be  to  demonstrate  it,  yet  it 
must  be  a  fact,  all  the  same,  that  there  has  been  a  more  or  less 
delicate,  difi'use  wearing  out  or  substantial  loss  in  the  tissue  in 
question.  And  this  substantial  loss,  or  impairment  of  struc- 
ture, is  not  confined  to  the  surface  of  the  cell  or  fibre,  as  it  is 
in  the  wearing  out  of  some  portion  of  an  inanimate  machine, 
but  is  probably  difiused  all  through  the  interior  of  the  cell  or 
fibre,  from  circumference  to  centre  and  vice  versa.  It  is  inter- 
stitial. Evidently,  this  process  of  wear  or  waste  will  be  slow  or 
fast,  small  or  great  according  to  the  intensity  and  duration  of 
the  action  which  occasions  it.  If  the  process  is  slight  in  de- 
gree no  noticeable  symptoms  are  produced.  But  if  it  is  carried 
to  any  considerable  extent,  one  symptom  at  least  is  shown  : 
that  {?>  fatigue.  This  arises  from  and  therefore  indicates,  not 
only  a  very  consideral)le  degree  of  material  waste  or  wear, 
but  it  indicates  and  is  the  direct  sign  of  a  waste  or  loss  of 
power.     This  wear  or  loss  of  living  substance  carries  infallibly 
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with  it  a  loss  of  power,  and  fatigue  or  a  sense  of  exhaustion,  as 
a  rule,  is  the  sign  of  it.  It  is  a  plain  indication  usually,  that 
the  process  of  material  wear  or  waste  of  the  activ^e  tissue,  and 
that  corresponding  exhaustion  of  power  with  which  the  tissue 
is  stored,  has  gone  as  far  as  it  can  go  without  endangering  to 
any  unhealthy  extent  the  integrity  of  the  tissue  itself.  Fa- 
tigue is  the  inarticulate  remonstrance  from  the  worn,  exhausted 
tissue,  that  the  process  of  waste  ought  to  stop,  and  give 
place,  without  let  or  hindrance,  to  the  opposite  process  of 
repair  and  re-invigoration.  This  is  what  we  call  rest.  The 
activities  of  the  worn  tissue  are  made  to  cease,  Nvhile  the  pro- 
cess of  interstitial  repair  is  permitted  to  go  on,  until  the  sub- 
stantial loss  is  made  good,  until  wasted  energy  is  restored, 
hand  in  hand  with  the  repair  of  structure,  and  then  fatigue 
gives  place  to  that  state  of  feeling,  the  which  when  it  has 
come,  we  say  we  are  rested,  and  we  are  ready  once  more  for 
another  period  of  activity;  and  so  on  from  fatigue  to  rest,  and 
from  rest  to  fatigue,  so  long  as  the  conditions  of  health  are  or 
can  be  observed.  A  substantial  daily  equilibrium  is  attained 
and  maintained  between  waste  and  repair.  All  other  things 
equal,  this  is  health. 

T\i\&'temj)ora'inj  fatigue  which  I  have  described  is  not  neu- 
rasthenia proper,  but  the  only  circumstances  which  prevent 
us  from  calling  it  neurasthenia  are  these  :  degree  and  persist- 
ence or  perrnanency.  If  for  any  cause  (and  there  are  many 
causes),  the  degree  of  material  waste  and  exhaustion  of  power 
should  be  so  increased  that  a  healthy  degree  of  repair  can- 
not soon  or  at  all  occur  under  the  circumstances  of  a  given 
case,  there  would  be  at  once  a  case  of  neurasthenia,  or  ner- 
vous exhaustion.  There  would  then  be  persistent  or  perma- 
nent  exhaustion  or  fatigue,  fur  the  reasons  I  have  given,  and 
the  state  of  the  nerve  cells  and  fibres  involved,  as  regards 
structure  and  power,  would  be  as  I  have  described. 

Neurasthenia  implies,  then,  simply  the  carrying  of  a  natural, 
healthy  process,  to  an  unnatural  or  unhealthy  degree.  Nerve 
cells  and  libres  are  not  destroyed,  but  unduly  worn  and 
exhausted,  and  this  varies  in  degree  between  wide  extremes. 

In  a  well-marked  case  of  neurasthenia,  the  loss  of  substance 
from  excessive  wear  and  tear  is  so  great,  and   the  exhaustion 
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of  power  is  so  complete,  tliat  even  a  prolonged  period  of  rest, 
under  favorable  circumstances,  may  be  insufHcient  to  secure  a 
healthy  degree  of  repair,  and  restore  wasted  energies,  so  as  to 
remove  a  sense  of  chronic  fatigue,  and  exchange  it  for  an 
inward  sense  of  rest,  of  vigor,  of  a  spontaneous  tendency  to 
activity. 

Such  is  neurasthenia,  pure  and  simple,  considered  apart 
from  its  remoter  conditions  or  causes.  I  hope  you  have  fol- 
lowed me  closely  enough  to  get  clearly  in  your  minds,  what 
is  the  presumed  actual  condition  of  the  nerve  structures  in 
neurasthenia. 

I  am  aware  that  I  have  been  stating  matters  which  are  (juite 
well  known,  at  least  in  a  certain  sense.  But  it  should  be  re- 
membered that  the  golden  rule,  not  only  of  all  teaching,  but 
of  all  learning,  is  to  begin  with  things  we  do  know,  and 
guided  by  the  clues  of  similarity  and  identity,  pass  to  the  un- 
known. But  we  must  start  with  the  known  and  hence  I  be- 
gin with  what  is  familiar,  in  order  to  lead  you  to  what  is  not 
so  familiar. 

So  it  turns  out,  that  there  is  a  real,  pervasive  nutritive  lesion 
of  nerve  structure  in  neurasthenia.  Waste  has  morbidly  pre- 
ponderated over  repair.  The  nervous  system  becomes  lean. 
This  involves  necessarily,  loss  of  power,  and  undue  sensitive- 
ness, or  "  shakiness  "  of  the  nervous  system.  It  is  more  easily 
excited  than  wdien  healthy,  and  the  excitement  when  once  pro- 
duced, radiates  farther,  and  endures  longer,  than  in  health. 

This  state  or  physical  condition  of  the  nerve  structures,  dif- 
fers in  degree  in  various  cases,  or  at  different  times  in  the 
same  case,  from  a  very  slight  exhaustion,  to  that  which  is  the 
most  profound.  It  may  extend  to  the  whole  nervous  system, 
or  to  only  a  small  part  of  it,  or  if  to  all  parts,  unequally  so  to 
difterent  parts.  It  may  be  in  part  hereditary,  or  it  may  be 
acquired.  It  may  afl'ect  chiefly  the  bodily  functions,  or  it  may 
affect  chiefly  the  mental  functions,  as  in  some  cases  of  mel- 
ancholia, or  it  may  involve  both  at  the  same  time  in  vai'ying 
ways  and  proportions,  as  often  happens. 

But  this  nutritive  lesion  just  described  is  not  the  only, 
though  the  most  important,  condition  of  neurasthenia.  There 
is  one  more  at  least,  which  I  w'ish  to  place  distinctly  before 
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yon.  It  consists  in  a  morbidly  fiuctuuting  blood-supply  to  the 
affected  parts  of  the  nervous  system.  Tlie  nutritive  lesion 
described,  seems  always  to  involve  an  unsteady  circulation  of 
blood  in  the  part  which  has  suffered.  Especially  is  the  blood- 
supply  likely  to  fluctuate  rapidly.,  from  a  too  free  and  tu- 
multuous supply  for  healthy  nutrition,  down  to  a  partial 
ansemia,  Nutrition  in  the  part  in  question  is  therefore  irreg- 
ular and  unreliable.  Hence  nervous  action  is  unsteady  and 
unreliable. 

The  condition  of  the  walls  of  the  blood-vessels  themselves, 
and  of  the  local  vaso-motor  mechanisms  which  control  them, 
in  the  diseased  nervous  centres,  is  much  the  same  as  that  of 
the  worn  nerve  elements  in  the  midst  of  which  they  are. 
The  local  vaso-motor  apparatuses  become  worn  and  exhausted, 
and  the  muscular  walls  of  the  vessels  in  the  seat  of  disease 
lose  their  tonus  in  a  measure,  and  give  way  before  any  increase 
in  blood-pressure  with  abnormal  ease,  and  this  is  one  of  the 
chief  conditions  of  a  fluctuating  circulation  of  blood  in  the 
diseased  nervous  centres.  When  it  is  known  how  sensitive 
are  the  higher  nervous  centres  to  changes  in  the  pressure  and 
(Quantity  of  the  blood  circulating  in  them,  it  will  not  be  diffi- 
cult to  understand  how  rapid  and  extreme  fluctuations  in 
blood-supply  may  give  rise  to  man}"  symptoms,  varying  ac- 
cording to  the  function  of  the  part  which  is  the  seat  of  the 
disorder. 

Such  then,  in  brief,  are  the  two  physical  conditions  of  the 
nervous  system  in  neurasthenia,  to  which  I  have  wished  in  the 
outset  to  direct  your  attention.  Simple  as  they  may  be,  1 
must  insist  that  you  clearly  apprehend  and  bear  them  in  mind. 

Out  of  these  grow  other  conditions  of  importance  already 
alluded  to,  of  which  the  more  important  are  the  following: 

1.  Loss  of  power,  either  physical  or  mental,  or  both.  Such 
patients  are  unable  to  do  or  endure  what  they  are  able  in 
health  to  do  or  endure. 

2.  Augmented  sensibility  either  in  the  domain  of  the  lower 
physiological  sensibilities,  or  that  of  the  emotions.  In  neu- 
rasthenia, patients  are  usually  more  easily  affected  than  the 
same  persons  are  in  health. 

3.  Keflex  excitability  is  greatly  exaggerated,  as  a  rule,  in  all 
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directions.  This  depends  partly  on  morbidly  increased  mo- 
bility of  the  nervous  system,  and  partly  on  a  loss  of  that  con- 
trol which  the  higher  centres  exert  over  the  lower  ones,  but 
especially  which  the  highest  part  of  the  brain,  which  is  the 
seat  of  the  wil],  exerts  over  the  lower  centres  in  the  brain, 
medulla  and  cord,  the  tendencies  in  which  to  reflex  responses 
to  tlie  excitatioTis  which  reach  them  from  various  quarters, 
the  will  centres  control.  This  power  of  the  brain  for  the  con- 
trol of  the  lower  centres  in  neurastlienia,  is  exhausted  in  va- 
rious degrees  the  same  as  other  forms  of  nerve  power,  and 
hence  the  diiScnlty  of  control  in  such  cases.  Between  the 
positive  gain  in  reflex  excitability  in  the  central  as  well  as 
more  peripheral  parts  of  the  nervous  system,  and  the  positive 
loss  of  power  for  control,  or  of  inhibitory  function,  reflex  ex- 
citability is  seen  to  be  greatly  augmented.  Impressions  reach- 
ing the  spinal  cord,  medulla,  or  brain,  either  by  the  sensory 
nerves  of  the  peripheral  nervous  system,  or  from  the  cortex  ot 
the  brain  above,  from  the  seats  of  emotion,  by  the  way  of  the 
fibres  descendintr  from  the  cortex  to  enter  the  cells  of  the 
basal  system,  or  medulla,  or  spinal  cord,  are  projected  into 
reflex  meclianisms  more  responsive  than  they  are  when  healthy, 
and  not  only  do  they  respond  more  readily  to  the  impres- 
sions which  reach  them,  but  these  impressions  meeting  less 
resistance,  irradiate  throughout  the  nervous  system  more 
freely  than  they  should  do  normally,  and  create  a  disturb- 
ance more  wide  and  more  enduring,  as  the  neurasthenia  is 
more  profound.  This  undue  reflex  excitability  is  shown 
in  many  ways:  1.  In  an  abnormal  tendencj'  to  involuntary 
muscular  action.  The  type  of  this  kind  of  manifestation  of 
augmented  reflex  excitability  is  chorea,  and  almost  on  a  par 
with  it  is  hysteria.  But  it  is  shown  in  very  many  other  dis- 
eases, as  I  shall  tr}^  to  show  you  before  I  am  done  with  this 
course  of  lectures.  2.  In  abnormal  increase  of  the  cardiac 
and  vaso-motor  reflexes.  This  is  a  point  of  extreme  import- 
ance in  neurastlienia,  and  is  one  on  which  I  must  dwell  to  some 
considerable  extent. 

It  is  now  known,  as  never  before,  that  the  vascular  system 
sustains  very  close  and  important  relations  to  the  nervous 
system.     The  heart  has  not  less  than  three  kinds  of  nerves. 
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f'mictionally  speaking,  going  to  it,  and  not  less  than  one  kind 
going  from  it.  Those  going  to  the  heart  are  the  cardiac 
nu)tor  portion  of  the  vagus  (probabl_y  inhibitory),  the  accele- 
rator nerves  (Cyon,  Ludwig,)  from  the  cervical  and  dorsal 
sympathetic,  and  the  vaso-motor  nerves  of  the  vessels  proper 
of  the  heart.  Aside  from  the  more  ordinary  nerves  of  the 
heart,  if  not  to  be  included  with  them,  is  the  "  depressor  " 
nerve  of  the  heart^ — a  sensory  cardiac  nerve,  which  arises 
largely,  it  is  probable,  from  the  endocardium,  and  proceeds  to 
the  medulla,  for  important  and  widespreading  reflex  purposes. 

Then  there  are  the  muscular  arteries,  especially  before  they 
terminate  in  the  capillaries,  which  are,  like  the  heart,  sup- 
plied by  nerves.  They  have,  first,  local  apparatuses  of  gang- 
lion cells,  which  probably  receive  fibres  from,  and  emit  fibres 
to,  the  vessels.  Each  vessel  has,  thus,  its  own  independent 
nervous  supply.  But  these  local  apparatuses  are  connected 
and  co-ordinated  by  apparatuses,  have  a  wider  sweep  of  rela- 
tions, and  hence  the  larger,  more  central  ganglia  of  the  extra 
spinal  portion  of  the  so-called  sympathetic  nervous  system. 
But,  like  the  automatic  and  intrinsic  apparatus  of  ganglion 
cells  and  fibres  of  the  heart,  which  is  connected  by  means  of 
the  vagus  and  accelerator  nerves  with  the  grey  matter  of  the 
cord  and  medulla,  so  with  these  local  extra-spinal  nervous 
apparatuses  of  the  vessels.  They  are  freely  connected  with 
the  grey  matter  of  the  spinal  cord  by  means  of  fibres  which 
pass  out  (from  the  cord)  to  terminate  peripherally,  not  in  the 
muscular  tissue  of  the  walls  of  the  vessels  themselves,  but  in 
the  ganglia  and  ganglion  cells  of  the  peripheral  vaso-motor 
mechanisms,  which,  in  their  turn,  stand  in  immediate  relation 
with  the  vessels.  These  vaso-motor  nerves,  which  proceed 
out  from  the  grey  matter  of  the  cord,  probably,  as  just  des- 
cribed, control  the  action  of  the  peripheral  apparatuses  in 
which  they  terminate  in  much  the  same  way,  doubtless,  as 
the  vagus  and  accelerator  nerves  do  the  action  of  the  intrinsic 
motor  ganglia  of  the  heart. 

There  may  be,  functionally  speaking,  even  two  kinds  of 
vaso-motor  nerves  passing  out  from  the  grey  matter  of  the 
spinal  cord,  as  has  been  supposed — constrictor  and  dilator, 
comparable  to  the  slowing  and  accelerator  nerves  of  the  heart. 
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But  one  thinj^  is  now  certain  :  viz.,  that  vaso-uiotor  nerves  are 
emitted  from  the  cord — in  all  probability  from  its  grey  matter. 
It  is  true  it  yet  awaits  practical  demonstration  ;  but  it  has  long 
seemed  highly  probable  to  my  mind,  that  there  is  a  tract  of  grey 
matter  in  the  spinal  cord  out  of  wdiich  the  spinal  vaso-motor 
nerves  arise,  passing  out  chiefly  by  way  of  the  anterior  (motor) 
roots  of  the  spinal  and  cerebral  nerves.  This  supposed  vaso-mo- 
tor tract  in  the  grey  matter  of  the  cord,  if  it  exists  (as  I  believe 
it  does),  must  extend — differently  from  what  many  seem  to 
suppose — the  whole  length  of  the  cord,  up  into  the  medulla, 
side  by  side  with  the  better  known  musculo-motor  tract  in  the 
grey  matter  of  the  cerebro-spinal  axis. 

In  the  medulla,  and  perhaps  in  the  basal  system  of  ganglia, 
which  I  have  described  to  you,  this  central  vaso-motor  tract  cul- 
minates in  a  chief  or  supreme  centre,  tow'ard  wdiich  all  vaso- 
motor centripetal  impulses  tend,  and  from  which  may  issue  in 
return  those  impulses  which  may  by  descending  the  spinal  cord, 
and  passing  out  from  it  at  various  heights,  by  the  way  of  the 
fibres  just  described  wdiich  pass  out  towards  the  vessels,  affect 
thus  the  action  of  any  or  all  parts  of  the  peripheral  vascular 
nervous  apparatus.  In  this  view  the  entire  vaso-motor  nervous 
system  is  summed  up  in  the  medulla  and — perhaps — basal  sys- 
tem. By  this  means  the  vaso-motor  nervous  apparatus  is 
placed  in  close  relation  w'ith  the  cardiac,  the  chief  centres  of 
which  lie  also  in  the  medulla,  so  that  these  tw^o  parts  of  the 
grand  vaso-motor  nervous  apparatus  may  affect  each  other  or 
be  affected  by  the  same  causes,  so  they  may  in  general  terms, 
have  close  relations  in  reo'ulatino'  the  circulation  of  the  blood. 

Now  the  action  of  this  great  nervous  apparatus  (vaso-n)otor) 
is  essentially  the  same  as  that  of  other  parts  of  the  nervous 
system.  It  acts  in  a  reflex  way.  But  from  wdiat  sources  come 
the  excitations  by  which  its  action  is  excited  or  affected  ?  In 
health  in  the  case  of  the  heart,  it  is  probable  that  some  im- 
pressions made  in  this  organ,  perhaps  on  its  interior  lining 
membrane  by  the  blood,  are  conveyed  to  its  motor  ganglia,  and 
these  react  through  motor  fibres  on  the  muscular  tissue  in  the 
walls  of  the  heart.  But  beyond  this,  there  must  be  fibres  which 
arise  from  the  heart,  and  which  are  for  the  purpose  of  conveying 
directly  to  the  cord  and  medulla  a  knowledge,  as  it  were,  of  the 


458  Jewell — NcrvofLs   KxJiaustloii. 

condition  of  the  heart,  for  the  purpose  of  securing  reflex  res- 
ponses, either  through  the  slowing  or  accelerator  nerves,  ac- 
cording as  the  heart  needs  to  change  its  action,  as  it  does  from 
time  to  time.  But  can  the  action  of  the  heart  be  changed 
alone  in  the  manner  described,  by  excitations  starting  in  the 
heart  itself,  and  returning  to  it  through  the  purlieus  of  its 
nervous  mechanism  as  just  described  ?  May  not  the  sources  of 
excitation  be  extra-cardiac  ?  Most  certainly  so  in  my  opinion. 
The  original  seat  of  irritation  may  be  the  mucous  membrane  of 
the  stomach,  as  it  so  often  is,  or  of  the  bowel  below,  or  it  may 
be  in  the  genito-urinary  mucous  surfaces,  as  happens  in  thou- 
sands of  cases,  or  it  may  be  in  the  skin,  or  it  may  be  by  way 
of  the  organs  of  the  special  senses,  or  more  important  yet,  it 
may  be  in  the  cortex  of  the  brain,  which  is  the  pi'oper  seat  of 
mental  action,  whatever  its  kind  ;  from  any  or  all  these  sources, 
the  excitant  influences  may  start,  which,  when  tliey  reach 
the  central  cardiac  nervous  apparatus  in  the  medulla,  may  ex- 
cite it,  just  as  certainly  in  a  reflex  way  as  it  could  be  by  im- 
pulses arriving  at  the  same  point  from  the  heart  itself.  Hence 
it  comes  to  pass  that  irritation  of  the  stomach,  or  of  the  sensi- 
tive genito-urinary  surfaces,  or  irritations  of  the  skin,  or  ex- 
citation of  the  cortex  of  the  brain,  and  of  many  other  sensitive 
parts,  give  rise  to  disordered  heart  action,  in  various  degrees 
and  ways. 

The  same  that  can  be  said  of  cardiac  nervous  action,  and 
reflex  disorders  of  the  same,  may  be  said  of  the  action  of 
the  vaso-motor  apparatus  proper.  It  may  have,  and  has,  its 
local  limited  disorders,  independent  of  the  action  of  the  spinal 
cord  and  medulla.  But  it  is  more  common  by  far  to  find,  that 
the  circulation  of  the  blood  in  some  part  of  the  body,  or  even 
of  the  whole  body,  has  been  affected  by  means  of  influences 
exerted  on  the  spinal  cord,  or  its  grey  matter,  and  from  this 
outward  by  the  channel  of  the  nerves  which  I  have  described 
to  you  as  passing  between  the  cord  and  the  peripheral  vaso- 
motor mechanisms,  upon  which  the  vessels  immediately  de- 
pend. According  to  the  character  of  the  influence  which 
passes  out  from  the  cord,  the  vessels  will  contract  or  dilate, 
and  hence  admit  more  or  less  blood,  in  a  given  time,  to  the 
part,  whatever  it  may  be,  the  vessels  of  which' arc  acted  on. 
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The  excitant  influences  afl'ecting  the  action  of  the  vaso- 
motor apparatus  may  come  from  any  or  all  the  sources  already 
described,  in  relation  to  the  heart:  viz.,  from  the  vessels  them- 
selves, more  or  less  directly,  by  way  of  any  nerve  of  sense 
whether  general  or  special,  or  from  the  brain  above,  the  exci- 
tation in  this  case  starting  in  its  cortex,  and  descending  its 
fibres  to  the  motor  and  vaso-motor  grey  matter  of  the  me- 
dulla and  cord,  in  which  many  of  its  fibres  directl}^  terminate, 
and  the  action  of  which  is  thus  excited — in  any  or  all  these 
ways  may  the  central  vaso-motor  tract  be  afiected,  so  as  to 
emit  the  nervous  influence,  which  may  finally  change  in  vary- 
ing degrees  the  circulation  of  the  blood  in  different  vascular 
areas  of  the  body,  and  in  so  doing,  change  the  rate  of  nutrition 
of  such  parts,  and  by  consequence,  everything  depending  on 
the  same. 

Now  this  really  important  part  of  the  nervous  system 
shares  with  others  in  the  loss  of  power  and  gain  in  reflex  ex- 
citability, observed  in  neurasthenia,  and  hence  the  feeVjleness, 
excitability,  and  irregularity  in  action  of  the  vascular  system 
in  neurasthenia.  It  is  easily  excited  by  impressions  of  a  com- 
paratively trivial  character,  either  from  the  sensory  lyeripheral 
nervous  system,  or  any  part  of  it,  or  from  the  brain.  The  cir- 
culation fluctuates  under  the  slightest  provocation,  of  course, 
under  influences  won  from  the  vaso-motor  nervous  system. 
The  heart  responds  by  palpitations  and  irregular  action  with 
abnormal  facility,  and  in  this  way  the  whole  circulation  is 
modified,  at  times,  so  as  to  produce  the  most  alarming  symp- 
toms. In  like  manner  the  muscular  vessels  contract  or  ex- 
pand with  great  facility  and  irregularity,  so  that  rapid  changes 
in  the  amount  of  blood  in  a  part  occur,  thus  giving  rise  to  a 
legion  of  symptoms,  according  to  the  functions  of  the  organ 
which  may  happen  to  be  the  seat  of  the  fluctuation  in  blood- 
supply ,  and  the  action  of  which  by  such  means  may  be 
changed.  This  fluctuation  in  blood-supply  is  especially  likely 
to  occur  in  the  spinal  coi"d  and  brain,  giving  rise  in  this  way 
to  many  symptoms,  as  may  be  seen  more  in  detail  hereafter. 
Under  this  same  head  of  fluctuation  of  the  circulation,  should 
also  be  mentioned  changes  of  posture  as  a  cause.  In  cases 
of  neurasthenia,  there   is   usually,    if  not  always,  a  general 
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diminution  of  vascular  tonus.  This  inakes  it  possible  for 
changes  in  posture  to  produce  sudden  variations  in  blood 
tension,  especially  in  and  about  the  brain.  Hence  it  comes  to 
pass  that  such  patients,  if  they  suddenly  rise  to  the  sitting  or 
standing  from  the  recumbent  posture,  often  immediately  turn 
pale,  experience  vertigo,  obscurity  of  vision,  tinnitus,  sudden 
change  in  the  heart's  action,  confusion  of  mind,  and  at  times 
syncope,  and  many  other  less  striking  examples  of  the  same 
kind. 

It  is  true,  that  symptoms  produced  in  the  way  just  des- 
cribed may  depend,  to  a  great  extent  in  some  cases  and  to 
some  extent  in  all,  on  a  diminished  volume  of  the  blood. 
But  it  more  often  depends  on  a  loss  of  vascular  tonus,  and  this 
depends  on  exhaustion  (or  neurasthenia)  of  the  vaso-motor 
nervous  system,  which  shares  in  varying  measure  the  fate  of 
other  portions  of  the  nervous  system. 

But  1  cannot  now  go  farther  into  a  study  of  the  organic 
conditions  which  underlie  neurasthenia.  They  are,  I  may  re- 
peat, a  lesion  of  nutrition,  and  irregularity,  and  sudden  fluctua- 
tions in  blood-supply,  especially  to  the  cord  and  brain.  Let 
these  conditions  be  clearly  had  in  mind.  This  being  done,  I 
will  proceed  to  show  you  some  of  the  more  important  reviote 
causes  or  conditions  of  neurasthenia.  This  will  be  given  in 
my  next  lecture. 
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NUMBER  I. 

'HE  attempts  of  biologists  to  refer  the  origin  of  the 
-•-  human  species  to  a  progressive  development  from  an 
extinct  and  thus  far  problematical  anthropoid  ape,  have 
induced  both  the  defenders  and  opponents  of  the  doctrine  of 
evolution  to  make  a  careful  study  of  the  existing  human-like 
apes  of  Africa  and  Asia.  It  was  but  natural  that  those  in 
favor  of  this  doctrine  should  lay  greater  stress  on  the  resem- 
blances, and  that  their  opponents  should  attach  more  weight 
to  the  differences  found  between  man  and  his  nearest  allies ; 
but,  on  the  whole,  this  controversial  turn  of  the  discussion 
was  exceptionally  a  source  of  profit :  for  it  induced  numerous 
observers  to  accurately  study  the  debatable  points,  and  thus 
enabled  them  to  correct  the  errors  into  which  the  earlier 
anatomists  had  fallen. 

It  cannot  be  denied  that  the  general  result  of  these  inquiries 
has  been  to  verity  the  proposition  of  Huxley,  that  the  differ- 
ences between  the  anthropoid  apes  and  the  human  species  are 
less  than  the  differences  between  the  former  and  the  quadrn- 
mana  next  below  them  in  the  scale.  One  line  of  defense  after 
another  has  been  erected  by  the  opponents  of  the  evolution 
doctrine,  and  one  after  another  has  been  swept  awa)^ !  The 
organ  of  the  mind  was  the  last  conservative  stronghold,  and 
here  the  contest  waged  most  bitterly  within  a  very  recent 
day. 

At  first  it  was  maintained  that  man  alone  had  a  considerable 
cerebral  overlap ;  it  was  then  demonstrated  that  not  only  the 
anthropoid  but  common  apes  had  as  considerable  an  overlap 
as  some  human  specimens.     Then   it  was  asserted  that  man 
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alone  had  a  posterior  cornu  of  the  lateral  ventricles,  and  a 
hippocamp  at  its  floor.  Now  it  is  well  established  that  not 
only  the  hig;hest  but  the  lowest  monkeys — such  as  the  lemurs 
— have  both  cornu  and  hippocamp,  and  that  these  characters 
are  not  even  limited  to  the  quadrumana.  It  was  next  claimed 
that  in  man  alone  is  the  island  of  Reil  completely  covered 
by  overlapping  convolutions ;  and  when  this  was  shown  to  be 
an  error  it  was  as  gratuitously  asserted,  and  for  a  time  even 
accepted  by  the  evolutionists,  that  man  possessed,  and  the 
anthropoid  did  not  possess,  gyri  on  this  area.  The  existence 
of  such  sulci  and  gyri  in  the  brains  of  the  chimpanzee  and 
orang-outang,  and  even  the  non-anthropoid  baboon  is  unques- 
tionable.* 

Unable  to  demonstrate  any  fundamental  difference,  observ- 
ers like  Bischotf  have  resorted  to  a  comparative  study  of  the 
gyri  on  the  cortical  convexity,  and  established  diagnostic 
marks  on  the  presence  or  absence  of  transition  gyri,  of  an 
occipital  operculum,  or  an  inferior  frontal  convolution.  As 
soon  as  the  discussion  took  this  turn,  a  number  of  monographs 
on  the  cortical  gyri  followed  each  other  in  rapid  succession. 
Huxley,  Barkow,  Bischotf,  Broca,  Gratiolet,  Hamy,  Vrolik 
and  Vaii  der  Kolk,  Marshall,  Rolleston,  Turner,  Yogt  and 
Wernicke  have  dealt  more  or  less  exhaustively  with  the  gyri 
of  the  chimpanzee  and  orang-outang,  while  Pansch,  of  Kiel, 
has  now  furnished  that  desideratum,  a  description  accompanied 
by  photographs  of  the  cerebrum  of  the  gorilla.  Among  the 
permanent  results  of  these  inquiries,  our  present  perfected 
knowledge  of  tiie  human  gyri  and  their  variations  is  the  chief. 

But  perhaps  the  tendency  of  all  these  writers  has  been  too 
exclusive,  attaching  an  unduly  preponderating  importance  to 
the  gyri  per  se.  If  the  relations  of  mammalian  families  were 
to  be  made  even  partially  dependent  on  cortical  resemblances, 
then  the  spider  monkey,  with  his  long  prehensile  tail  and 
rudimentary  thumb,  would  rank  unpleasantly  close  to  the 
human  being ;  and  Vogt  f  has  shown  with  considerable  humor 

*  "  Contributions  to  Encephalic  Anatomy.  Part  V. :  Tlie  Organology  of  the 
Island  of  Reil,"  Journal  of  Nervous  and  Mental  Disease,  Januar}^ 
1879.     aut. 

fCarl  Vogt:  Lecturea  on  Man.  English  edition.  Published  b}''  the 
Anthropological  Society,  London.     180-1. 
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that  if  the  characters  considered  bv  Bischoff  to  separate  man 
from  the  highest  apes  be  the  essential  requisites  of  the  human 
brain,  then  all  that  would  be  necessary  were  to  melt  the  so- 
called  "devil's  ape"  (Ateles  Beelzebuth)  and  "Capuchin-ape" 
together  to  constitute  the  lord  of  creation  ! 

The  anatomy  of  the  cerebral  surface  has  therefore  been 
carefully  studied  ;  but  the  same  cannot  be  said  of  the  struc- 
tures and  relations  of  the  peduncular  tracts.  Either  no 
reference  is  made  to  the  latter  or  a  general  surface  description 
is  given.  Such  structures  as  have  no  assignable  functional 
importance,  as,  for  example,  the  corpora  mammillares,  have 
formed  the  chief  subjects  of  discussion,  wliile  important  features, 
such  as  the  relative  degree  of  development  of  the  pons,  the 
pyramids,  the  restiform  columns,  the  nerve  nuclei  and  the 
relations  of  the  trapezium  have  well  nigh  been  overlooked. 
This  neglect  is  the  more  remarkable,  as  Meynert  *  has  shown 
in  his  suggestive  monographs,  which  have  appeared  during 
the  last  ten  years,  that  the  relations  of  the  peduncular  tracts 
and  basal  ganglia  to  each  other,  present  well  marked  differ- 
ences in  different  animals,  and  that  the  superiority  of  the 
cerebral  hemispheres  in  man  is  projected  in  a  corresponding 
predominance  of  the  pes  pedunculi,  the  pons  proper  and  the 
anterior  pyramids. 

I  shall  proceed  to  present  the  results  of  an  analysis  of  the 
peduncular  tracts  of  two  anthropoid  apes,  and  to  compare 
their  characteristics,  step  by  step,  with  those  of  the  corres- 
ponding human  parts. 

The  series  of  specimens  on  which  I  have  based  this  descrip- 
tion were  obtained  from  two  chimpanzees,  both  males.  (Jne 
of  these  was  perhaps  the  largest  specimen  which  has  been 
kept  in  captivity,  and  had,  judging  by  the  development  of  its 
genitals,  arrived  at  the  age  of  puberty.  The  brain  of  this 
chimpanzee,    when    divested    of   its    membranes    and    fluids, 

*"Ueber  Unterschiede  im  Gehirnbau  des  Menschen  und  der  Sauge- 
thiere."  1870.  —  "Beitrilge  zur  Keuntniss  der  centralen  Projection  der 
Sinnesoberfliichen."  18G9. — "  Studieu  iieber  die  Bestandtheile  des  Vier- 
bugels,  soweit  sie  in  den  nacbsl  unterhalb  gelegenen  Querscbnitten  der 
Brucke  gegeben  sind."  ZeUschrift  fur  wmenachaJtlidieZoologie,  XVII.  Baud. 
See  also  "Contributions  to  Enropliilic  Aiiatoiny,"  .Jouunai,  of  Nervous 
AND  Mental  Disease,  18T7-78-T'J. 
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weighed  grammes  389. 8C»;  there  was  some  atypical  asymmetry 
of  the  hemispheres,  wliich  had  probably  been  related  to  the 
mental  idiosyncrasy  observed  during  life ;  and  to  preserve 
this  appearance  the  brain  was  kept  intact.  The  other  speci- 
men was  obtained  from  an  infant  chimpanzee,  whose  age  may 
liave  been  a  little  over  two  years.  It  died  of  tuberculous 
meningitis,  and  the  preservation  of  its  softened  nerve  centres 
implied  the  use  of  alcohol  for  the  first  few  days,  after  which 
tlie  peduncular  tracts  were  immersed  in  bichromate  of  potash, 
and  a  series  of  over  four  hundred  transverse  sections  was 
obtained — the  sections  ranging  from  the  decussation  of  the 
pyramids  to  the  altitude  of  the  corpore  mammillares.  One 
hundred  and  forty  of  these  sections  were  selected  tor  preser- 
vation. The  methods  employed  were  the  same  as  those 
described  in  my  article  entitled  "  Contributions  to  Encephalic 
Anatomy"  (Part  I.),  published  in  the  Jouknal  of  Nervous 
AND  Mental  Disease  for  October,  1877.  For  purposes  of 
comparison,  I  had  at  my  disposal  thirteen  more  or  less  com- 
plete series  of  sections  from  human  pedunculi,  as  well  as  the 
tracts  of  an  orang-outang,  for  whose  brain  I  am  indebted  to 
Mr.  Hermann  Dorner,  Ph.  D.,  who  also  furnished  me  the 
bodies  of  the  two  chimpanzees  referred  to  above.  Other 
series  from  lower  monkeys,  such  as  the  cebus,  seranopithecus 
macaque,  and  baboon,  I  owe  to  the  courtesy  of  Mr.  Conklin,  Su- 
perintendent of  the  Zoological  Department  of  Central  Park. 

Before  giving  the  results  of  my  comparative  measurements, 
I  shall  describe  the  coarse  anatomy  of  the  parts  in  question, 
and  then  take  up  the  features  distinctive  of  certain  topograph- 
ical altitudes  in  their  order. 

It  may  be  remarked  here  that  there  is  a  considerable  differ- 
ence between  the  tracts  of  the  two  chimpanzees.  The  elder  one, 
whose  hemispheres  were  remarked  as  being  more  richly  con- 
voluted than  those  of  the  younger  animal,  had,  to  judge  from 
the  plastic  elevation,  better  developed  pyramids  and  olivary 
bodies  than  the  latter.  The  nuclear  elevations  were  also  better 
marked  ;  this  was  probably  due  to  the  difference  in  age. 

There  is  no  doubt  that  if  my  measurements  had  been  taken 
from  the  older  chimpanzee  they  would  have  compared  more 
favoi'ably  with  the  human  measurements. 
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The  ventricular  contours  were  studied  on  the  series  of  trans- 
verse sections  taken  from  the  yonnger  animal. 

At  the  junction  of  tlie  spinal  cord  with  the  meduHa  oblon- 
gata, the  central  canal  is  a  vertical  slit,  which  is  asymmetrical 
in  some  sections,  showing  a  fiint  tendency  to  send  out  trans- 
verse diverticuli,  and  becomes  linear  and  regular  in  the  alti- 
tude of  the  lower  pyramidal  decussation.  Before  the  middle 
of  this  decussation,  the  canal  as  such  is  ol)literated  by  a  loose 
mass  of  cells,  which  easily  falls  out  of  the  sections  and  leaves 
a  laurel  leaf  shaped  gap;  where  the  mass  is  intact  it  in  some 
sections  shows  the  openings  of  one  or  two  irregular  sinuous 
channels.  At  the  connnencement  of  tlie  upper  decussation 
the  canal  is  once  more  open  and  remains  so. 

From  this  point  on  the  central  canal  begins  to  be  approached 
by  the  posterior  fissure  of  the  medulla  oblongata,  becoming  at 
the  same  time  more  slit-like.  It  joins  the  posterior  fissure 
just  above  the  pyramidal  decussation  very  gradually,  and  is  at 
first  connected  with  the  latter  by  a  mere  slit  enclosed  by  the 
walls  of  the  posterior  fissure.  The  central  canal  has  entirely 
merged  into  the  fourth  ventricle  in  the  region  where  the  hy- 
poglossal nerve  roots  become  most  distinct.  The  aim  of  the 
posterior  half  of  the  fourth  ventricle  are  but  feebly  marked, 
and  just  behind  the  strife  raeduUares  acustici,  there  is  no  de- 
marcation whatsoever.  In  this  respect  the  medulla  before  us 
contrasts  markedly  with  that  of  the  human  being,  but  it  must 
be  recollected  that  this*  chimpanzee  died  of  tuberculous  men- 
ingitis, and  that  the  incipient  hydrocephalus  present,  oblite- 
rated the  contours  at  the  floor  of  the  ventricles.  A  patho- 
logical proliferation  of  the  ependj-ma  was  observed,  and  to  this 
doubtless  was  also  due  the  obliteration  of  the  central  canal 
alluded  to. 

The  anterior  half  of  the  Iburtli  ventricle  exhibits  well 
marked  and  broad  eminentice  teretes,  and  a  deep  fbssa  cmtndea, 
which  however  shows  no  color  as  in  the  adtdt  human  being. 
In  the  region  of  the  quintus  origin,  where  the  ventricle  begins 
to  undergo  its  gradual  transition  into  the  aqueduct  of  Sylvius, 
and  is  covered  by  the  Ihujxda  cerehelU,  it  is  seven-sided,  the 
broadest  side  being  under  the  lingula,  two  arched  sides  with  a 
deep  slit  between  them  corresjiond  to  the  eininentice  teretrs^ 
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the  smaller  sides  being  lateral.  The  lower  of  the  lateral 
walls  begins  to  diminish  and  finally  disappears,  so  that  in  the 
region  of  the  velmn  behind  the  origin  of  the  trochlearis 
nerves  the  aqueduct  becomes  five-sided,  the  angle  of  the  pen- 
tagon being  directed  downwards.  Still  further  on  the  remain- 
ing lateral  walls  disappear  and  the  aqueduct  is  now  an 
inverted  triangle,  which  gradually  changes  to  an  arrow-head 
shaped  figure  in  the  region  of  the  posterior  corpora  bigemina. 
In  the  altitude  of  the  anterior  pair  it  becomes  slit-like  and 
vertical,  continuing  thus  until  it  opens  into  the  third  ventricle, 
where  it  has  become  more  three-sided  again.  The  transverse 
section  of  the  aqueduct  exhibits  a  wavy  contour,  correspond- 
ing to  a  longitudinal  striation,  termed  pectuncuhis  in  the 
human  brain  by  Arnold. 

At  the  posterior  end  of  the  fourth  ventricle,  a  not  very  well 
marked  obex  is  observed,  which  is  exclusively  composed  of 
M'hite  substance.  It  is  in  man  sometimes  composed  of  white 
and  sometimes  of  both  grey  and  white  substance. 

Aside  from  the  results  of  pathological  alteration,  the  aque- 
duct, fourth  ventricle  and  central  canal  correspond  to  the  most 
common  form  of  these  parts  in  the  human  species.  It  is  well 
known  that  in  the  latter,  there  are  numerous  variations,  the  gen- 
eral type  as  indicated  is  represented  in  the  anthropoid  ape  also. 

On  examining  the  base  of  the  brain,  we  are  struck  with  its 
close  resemblance  to  that  of  a  child,  especially  is  this  resem- 
blance marked  in  the  peduncular  tracts.  Behind  the  thick 
and  well  marked  chiasm,  which  is  rather  broader  relatively 
than  the  human,  we  perceive  a  long  and  thin  infundibulum,  to 
which  a  vertically  flattened  hypophysis  is  attached,  of  the 
same  color,  shape,  and  relative  dimensions  as  in  the  human 
subject.  The  corpora  mammillares  are  prominent  and  distinct 
from  each  other,  being  separated  by  a  deep  notch. 

The  crura  are  almost  cylindroid,  they  have  a  bold  convex 
contour,  and  are  not  irregularly  bulged  out  by  deeper  ganglia 
as  in  lower  animals.  The  pons  is  massive,  presenting  a  beau- 
tiful double  sweep  of  its  anterior  outline  as  in  man,  with  a 
median  notch,  beneath  which  a  deep  fossa  ccBoa  is  found. 
The  posterior  outline  is  straight,  and  beneath  it  a  similar 
coecal  depression  exists,  exactly  as  in  the  human  subject.     The 
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fibres  of  the  pons  entering  the  cerebeUuin  by  its  middle  pe- 
duncle are  mainly  directed  backwards.  In  the  larger  chim- 
panzee the  antero-posterior  diameter  of  the  pons  is  19  milli- 
metres, the  transverse,  measuring  between  the  outer  contour 
of  the  large  quintus  roots,  is  28  mm.  The  pyramids  emerge 
from  the  pons  as  well-marked  half  cylinders,  each  pyramid 
singly  measuring  5  mm.  across,  a  slender  ponticulus  (Arnold) 
runs  over  them  at  the  point  of  exit  from  the  pons.  At  a  dis- 
tance of  2.5  mm.  from  the  posterior  pons-border,  the  olivary 
eminence  begins,  and  from  this  point  on  the  pyramids  become 
narrower  and  flatter,  to  expand  again  without  regaining  their 
previous  convexity  at  the  lower  extremity  of  the  olivary  ele- 
vation ;  further  on  they  gradually  become  narrower  and  nar- 
rower until  they  terminate  superficially  as  sharp  points ;  the  con- 
tour of  the  pyramids  together  with  the  median  fissure  between 
them  resembles  a  steel  pen  much  more  than  the  ventricular 
"  calamus  scriptorius."  The  distance  from  the  pons  to  this 
superficial  termination  of  the  pyramids  is  20  mm.,  and  the  de- 
cussation itself  is  concealed  in  the  depths  of  the  anterior 
median  fissure. 

The  olivary  body  is  as  prominent  as  in  the  human  subject 
and  bears  the  same  relations  to  its  surroundings,  it  is  well  de- 
marcated, convex  and  lohidated,  being  divided  into  three  or 
four  imperfect  lobes,  exactly  as  in  man.  Its  length  is  11.20 
mm.,  its  width  5  mm.  The  width  of  the  entire  medulla  at 
this  point,  measuring  from  the  outer  contour  of  one  vagus  root 
to  the  other,  is  18  mm. 

At  the  point  where  the  medulla  oblongata  has  undergone  a 
complete  transition  into  the  spinal  cord,  the  latter  measures 
in  the  antero-posterior  diameter  6.30  mm.,  in  tlie  transverse 
10.2  mm.  All  these  measurements  were  taken  from  the  brain 
after  it  had  been  preserved  for  six  months  in  alcohol,  and  are 
consequently  smaller  than  the  measurements  taken  from  the 
recent  specimen  would  have  been. 

The  nerve  roots  present  nothing  calling  for  special  notice, 
being  in  every  respect  identical  with  the  human  nerve  roots. 
It  is  noteworthy  that  the  diminution  which  the  medulla  un- 
dergoes from  before  backwards  is  gradual  and  even,  not  sud- 
den as  in  the  baboon,  ateles  and  cebus. 
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Taking  these  parts  as  a  whole  and  comparing  them  with 
lower  animals  on  the  one  hand,  and  man  on  the  other,  we  re- 
mark as  points  possessed  in  common  by  man  and  his  anthro- 
poid relative  the  massive  character  of  the  pons,  especially  in 
its  anterior  third.  In  the  larger  chimpanzee  the  height  of  tlie 
pons  —  by  which  I  mean  its  measnrement  taken  vei'tical  to 
the  surface  — is  14  mm.  In  this  respect  man  and  the  anthro- 
poid contrast  markedly  with  all  other  animals.  A  second 
feature  is  the  bold  contour  of  the  pyramids  at  their  point  of 
exit  from  the  pons,  and  the  size  and  lobulation  of  the  olivary 
eminence.  The  existence  of  a  well-marked  olivary?  eminence, 
I  may  state  here,  is  not  necessarily  an  indication  of  a  well- 
developed  olivary  nucleus.  Meynert  has  evidently  had  im- 
perfect specimens  at  his  disposal,  when  he  states  that  the 
baboon  has  a  rudimentary  olivary  eminence,  and  the  dog  none. 
The  eminence  is  present  in  the  lattei",  and  is  well  pronounced 
in  the  former;  and  in  ateles  it  is  as  distinct  and  of  as  plastic 
a  contour  as  in  man,  though  occupying  a  relatively  smaller 
area.  On  the  other  liand,  the  seal,  for  which  animal  Meynert 
claims  an  olivarj?  body  as  well-marked  as  in  the  highest  apes, 
has  an  eminence,  it  is  true,  but  the  olivary  nucleus  itself  is 
not  better — nay,  not  as  well — developed  as  in  the  bear.  The 
elephant  has  an  excellently  marked  olivary  eminence;  but 
the  olivary  nucleus  is  of  a  very  simple  structure.  Conse- 
quently the  height  to  which  the  olivary  eminence  attains  is  no 
criterion  for  the  development  of  the  nucleus  itself.  A  bulky 
but  unconvoluted  nucleus  may  be  associated  with  as  high  an 
eminence  as  a  very  intricately  convoluted  one,  and  an  emi- 
nence may  be  present  where  the  nucleus  itself  is  so  small  as 
not  to  have  had  any  iniinence  in  producing  it,  so  that  the 
eminence  may  be  entirely  composed  of  white  substance. 

Even  in  monkeys,  with  as  high  a  hemispheric  development 
as  semnopithecus,  macacus  and  ateles,  the  anterior  half  of 
the  medulla  oblongata  narrows  down  very  suddenly  in  joining 
the  posterior  half.  The  suddenness  of  this  reduction  in  mass 
is,  as  Meynert  has  shown,  most  marked  in  lower  brains,  and 
is  therefore  still  greater  in  the  dog  and  rabbit  than  in  the 
monkeys  mentioned.  It  is  due  to  the  presence  in  the  anterior 
half,    and    absence    in    the    posterior   half,   of  a    considerable 
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amount  ot"  moleculai'  nerve  substance,  as  the  same  author  has 
shown. 

In  the  chimpanzee  this  animal  feature  is  absent. 

There  is  no  trapezium  in  the  chimpanzee  :  the  predomin- 
ance of  the  pons  Conceals  the  fibres  of  tliat  body  as  completely 
as  in  the  human  beino-.  Immediately  behind  the  pons,  on 
either  side  of  tlie  anterior  pyramids,  is  a  deep  depression,  as 
in  tlie  human  species,  and  in  this  area  no  trapezium  fibres  can 
be  detected. 

Whetlier  man  and  the  anthropoids  are  the  only  animals  in 
which  the  trapezium  is  concealed,  I  leave  an  open  question. 
The  same  condition  seems  to  be  present  in  ateles. 

The  abducens  and  facial  nerves  make  their  exit  from,  around 
and  through  the  posterior  pons  border,  as  in  man.  The  rela- 
tive position  of  these  nerve  roots  to  the  pons  shows  that  the 
latter  extends  as  far  posteriorly  as  the  human  pons.  This  is 
further  shown  by  the  distance  between  this  border  and  the 
anterior  extremity  of  the  olivary  eminence,  which  is  relatively 
the  same  in  both  instances. 

It  must  be  here  emphasized  that  the  anterior  end  of  the 
oliv'ary  eminence  does  not  correspond  to  the  anterior  end  of 
the  oli\'ary  nucleus.  The  former  does  not  reach  the  pons  in 
any  l)rain  ;  the  latter  extends  a  considerable  distance  behind 
tlie  ])()ns  fibres  in  the  human  being;  its  relations  in  the  chim- 
panzee we  will  yet  discuss. 

Comparing  the  base  of  the  chimpanzee's  peduncular  tracts 
with  those  of  a  well  developed  human  brain,  we  observe  that 
tiie  pons  is  slightly  less  voluminous,  and  the  pyramids  flatter 
between  the  olivarj'  bodies.  There  are,  however,  as  great 
difterences  between  the  pons  area  of  dificrent  normal  human 
brains  as  between  the  lowest  of  the  latter  and  the  chimpanzee. 
Particularly  in  its  anterior  half  docs  the  latter's  pons  resemble 
the  same  part  of  certain  human  brains — in  depth  especially. 
On  the  other  hand,  I  have  not  yet  seen  a  human  brain  in 
which  the  pons  was  so  thin  on  its  posterior  border  as  in  the 
ape  before  us. 

As  to  the  anterior  pyramids,  these  I  have  frequently  seen 
to  be  as  fiat  in  man  as  in  the  anthropoid.  As  a  rule,  however, 
even  here  the  notch  separating  the  olivary  eminence  from  the 
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pyramid  was  deeper ;  but  in  one  negro  and  in  an  epileptic 
imbecile  I  fonnd,  also,  this  as  faintly  marked  as  in  the  ape  in 
question. 

Taking  the  ensenihle  of  the  chimpanzee's  tracts,  whether  as 
to  their  relative  dimensions,  the  angles  of  incurvation  depend- 
ent on  the  basi-cranial  axis,  or  their  general  contour,  we  must 
say  tliat  they  resemble  the  corresponding  human  parts  much 
more  closely  than  those  of  the  baboon  resemble  those  of  the 
chimpanzee.  The  latter  possesses  several  other  features  pres- 
ent in  none  of  the  non-anthropoids :  that  is,  the  massive 
prominence  of  the  anterior  extremity  of  the  pons,  its  near 
approach,  when  the  brain  is  regarded  in  situ,  to  the  infundi- 
bulum  (topographically),  and  the  direction  of  the  crura,  which 
is  at  so  steep  an  angle  that,  unless  the  parts  be  artilicially 
stretched,  thej  are  almost  concealed  from  view.  These,  like 
the  corresponding  features  in  man,  are  related  to  the  basi- 
cranial  conformation,  and  are  therefore  still  more  pronounced 
in  the  human  species. 

In  the  orang-outang  the  parts  are  very  similar  to  those  of 
the  chimpanzee.  We  notice,  however,  a  far  more  human-like 
appearance  of  the  pons.  While,  on  the  one  hand,  its  mass  is 
not  very  much  larger,  it  is  more  evenly  distributed,  and  the 
posterior  edge  is  not  as  attenuated  as  in  both  the  chimpanzees 
examined.  The  demarcation  externally,  between  the  olivary 
elevation  and  anterior  pyramid,  is  as  imperfectly  marked  as  in 
the  other  anthropoids ;  but  on  the  lateral  aspect  of  the  me- 
dulla, it  juts  out  much  more  prominently  than  in  the  latter. 
The  disposition  of  the  nerve  roots  is  the  same  as  in  man,  and 
the  trigeminus  does  not  appear  to  be  as  large  as  in  the  chim- 
panzee. The  crura  cerebri  are  more  convex,  and  are  separated 
by  a  deeper  inter-peduncular  notch  than  in  the  other  human- 
like ape. 

The  dimensions  measured  on  the  hardened  and  shrunken 
specimen  are  as  follows  : 

Width  of  chiasm 13    Millimetres. 

Width  of  optic  tract 5  " 

Thickness  of  optic  tract o  " 

Length  of  exposed  part  of  crus  cerebri 6  " 

Width  of  exposed  part  of  crus  perebri-----   12  •• 
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Len^^^th  of  pons  varolii 18.5  Millimetres. 

Width  of  pons  at  quintus  roots. 28.  " 

Length  of  anterior  pyramids 17.5  " 

Length  of  olivary  eminence 13.  " 

Distance  of  same  from  edge  of  pons 1.8  " 

Diameter  of  mednlla,  measured  from  inner 

aspect  of  one  auditory  root  to  other 16.  " 

Same  at  decussation 10.5  " 

Diameter  of  pyramids  at   emergence  from 

pons 6.3  " 

Same  in  middle  olivary   altitnde 5.5  " 

Same,  three  millimetres  below  olivary  emi- 
nence      -1.5  " 

Length  of  fourth  ventricle 20.  " 

Greatest  width 15.  " 

The  elevations  at  the  floor  of  the  fourth  ventricle  are  nuich 
better  marked  than  was  described  to  be  the  case  with  the 
younger  chimpanzee.  The  aloe,  alhcB  medialis  and  al(B  cinerea, 
as  well  as  the  obex,  are  very  prominent. 

We  will  now  proceed  to  study  the  series  of  transverse  sec- 
tions from  the  younger  chimpanzee. 

In  the  altitude  of  the  first  cervical  nerve  roots,  the  trans- 
verse section  shows  the  same  general  distribution  of  white  and 
grey  matter  as  in  man.  The  anterior  cornu  is  broad  and  con- 
tains from  thirty  to  forty  multipolar  cells,  the  processi  reticu- 
lares  are  thin  but  nnmerous,  and  the  neck  of  the  posterior 
horn  is  almost  entirely  interrupted  by  vertical  strands.  The 
gelatinous  head  of  the  posterior  horn  nearly  touches  the  peri- 
phery of  the  cord,  and  there  are  but  few  ascending  quintus 
bundles  visible.  The  decussation  of  the  pyramids  is  still  in 
progress,  and  coarse  decussated  bundles  interrupt  the  contin- 
uity of  the  grey  substance  here  and  there,  while  fibres  are 
seen  emerging  irom  the  inner  aspect  of  the  anterior  columns 
as  the  transition  from  the  last  pyramidal  to  the  uppermost  an- 
terior commissural  fibres.  The  area  of  the  posterior  columns 
is  very  large,  this  is  a  markedly  hnman*  feature.  If  the  en- 
tire area  of  the  section  be  taken  as  1.0000,  the  human  will  be 

*  The  area  of  this  coluiun  in  the  upper  cervical  regioa  is  very  small  in 
feptiles  and  amphibians. 
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found  to  be  .2235  and  upwards,  in  this  clnmpanzee  it  is  .2219, 
in  tlie  cebus  monkey  .1382. 

There  is  a  greater  discrepancy  in  regard  to  the  columns  of 
Tilrck ;  none  of  my  human  specimens  show  less  tlian  '.0369, 
the  chimpanzee  measures  .0295  and  .0300,  the  cebus  monkey 
.0243. 

In  the  lateral  columiis,  the  human  being  measures  .2710, 
the  chimpanzee  .1955,  and  upwards  in  other  sections,  the 
cebus  .1463.  Taking  into  account  that  the  latter  measure- 
ment is  in  part  so  high  because  of  the  deficiency  of  other 
tracts,  and  the  presence  of  much  molecular  nerv^e  matter,  the 
real  proportion  of  the  three  cases  would  bo  :  human  .2710, 
chimpanzee  .1955,  cebus  .1140.  It  is  well  known  that  these 
tracts  vary  extremely  in  the  human  being.  The  section  as  a 
whole  could  be  mistaken  for  a  human  one  readily,  and  in  dis- 
tinction from  those  of  lower  monkeys,  exhibits  a  human-like 
proportion  of  the  diameters.  Taking  the  antero-posterior  di- 
ameter as  10,  the  transverse  in  the  human  being  is  11-13,  in 
the  chimpanzee  11.3,  in  the  cebus  .15. 

The  area  measurements  obtained  were  made  in  the  follow- 
ing; manner  :  A  drawing;  of  the  section  was  made  whose  cor- 
rectness'  was  ensured  b}'  repeated  measurements.  A  glass 
plate  with  numerous  small  squares  ruled  thereon  was  then 
placed  over  the  drawing  and  the  number  of  squares  and  their 
fractions  gave  the  required  relative  areas.  Although  the  last 
two  decimals  are  so  fractional  as  to  be  of  no  special  import- 
ance, yet  as  they  were  obtained   in   the  computation   I    have 

given  them : 

TABLE    A. 


Area  of 
Lateral  Column. 

Area  of 
Posterior  Column. 

Area  of 
Turck's  Column. 

Man                       -  -        

.2710 
.1955 
.1463 

.2235 
.2219 
-.1882 

.03(39 

Chiiiipiiuzec 

.0295 

Cebus 

.0243 

As  we  pass  through  the  series  we  notice  the  same  metamor- 
phosis of  grey  and  white  matter  as  in  the  human  medulla. 
The  ascending  quintus  root  is  remarkable  for  its  size,  but  does 
not  exceed  the  limits  of  the  human  range,  the  caput  gel ati no- 
sum  is  folded  as  in  man,  while  in  lower  animals  it  is  a  simple 
oval   mass  (even  in  cebus).     Tlie  histological  characters  are 
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essentially  human,  and  if  I  were  to  describe  them  and  the 
coarser  anatomical  cliaracters  in  detail,  it  would  but  lead  to  a 
repetition  of  the  well  known  tacts  of  human  anatomy.  It  is 
noteworthy,  however,  that  the  anterior  pyramids  are  propor- 
tionately defective  as  compared  with  those  of  man. 

The  fibres  of  the  motor  decussation  occupy  a  much  larger 
area  in  man,  and  as  the  pyramidal  fibres  which  are  still  verti- 
cal in  this  altitude  are  also  more  voluminous,  it  results  that, 
with  the  same  confii2;uration  of  the  grey  substance,  the  vertical 
(antero-posterior)  diameter  of  the  human  medulla  is  relatively 
greater.  Taking  the  transverse  diameter  as  a  standard  of  10, 
the  antero-posterior  is  9.2  in  man,  8.8  in  the  anthropoid. 

The  nucleus  cuneatus  is  larger  in  the  chimpanzee,  while  the 
nucleus  gracilis  is  of  the  same  dimensions  and  as  scattered  as 
in  the  latter. 

The  measurements  of  sections  from  the  altitude  of  the 
superior  decussation,  taking  the  entire  area  as  1.0000  are  as 
follows  : 

TABLE    B. 


Area  of 
Pyramid. 

Area  of 
Posterior 
Column. 

Area  of             Area  of 
Gelatinous          Nucleus 
Comu.           Cuneatus. 

Man 

.3098 
.2384 
.1093 

.1032 
.1846 
.1406 

.0647            .0283 

Cliiinpimzee 

Ccbu.s 

.1000            .0384 
.1718            .0468 

While  at  the  level  of  the  first  cervical  nerve  roots  the  pos 
terior  columns  of  the  anthropoid  ape  were  equal  to  those  of 
tlie  human  being,  we  now  observe  a  marked  difi'erence,  the 
chimpanzee  possessing  a  much  larger  area  in  the  present  alti- 
tude. ]!n^ow,  this  difterence  must  be  due  to  some  quantitative 
difference  in  the  distribution  of  the  fibres,  and  I  find  strong 
reasons  for  considering  it  as  complementary  to  the  deficiency 
of  the  chimpanzee's  pyramids. 

Since  the  anterior  pyramids  are  known  to  obtain  a  large 
portion  of  their  fibres  from  the  lateral  columns  of  the  cord, 
one  might  be  inclined  to  refer  this  difierence  of  the  two  pyra- 
mids to  the  difi'erence  between  the  respective  lateral  columns. 
But  1  find  this  exphmation  inadetpiate.  Undoubtedly  a  con- 
siderable i)art  of  the  discrepancy  can  be  so  accf)unte<l  for,  but 
nut   all.     I   find    the  fibres   of  the  superior  fine-bundled    or 
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sensory  decussation  to  be  remarkably  fewer  in  the  ape  than  in 
man.  Consequent!}^,  if  we  suppose  that  less  of  the  posterior 
column  area  decussates  than  in  the  human  being,  we  shall 
understand  why  the  posterior  column  remains  larger  than, 
while  the  pyramids  fail  to  become  as  large  as,  the  human. 

That  a  relatively  greater  portion  of  the  fibres  of  the  pos- 
terior coluuin  in  the  chimpanzee  must  terminate  in  the  nucleus 
cuneatus  and  gracilis  will  become  evident  as  we  proceed. 

Apparently,  the  cebus  monkey  occupies  a  position  inter- 
mediate between  man  and  the  higher  ape ;  but  if  the  origin- 
ally defective  character  of  the  posterior  columns  (table  A)  be 
taken  into  account,  it  will  become  evident  that  the  fibres  of 
the  pyramidal  category  are  still  more  poorly  represented  in 
the  posterior  columns,  while  a  relatively  greater  proportion 
terminates  in  the  funicular  nuclei. 

The  higher  sections  exhibit  the  origin  of  the  olivary 
nucleus.  In  the  similarity,  nay,  almost  identity,  of  the  shape, 
dimensions  and  relations  of  this  body  I  find  one  of  the  strong- 
est resemblances  to  the  human  being.  As  m}-  views  on  the 
origin  of  the  olivary  body,  and  especially  the  relations  of  the 
internal  accessory  olive,  differ  from  those  accepted  by  the 
majority  of  writers,  I  refer  the  reader  to  an  earlier  article  * 
in  the  Jouknal  of  Nervous  and  Mental  Disease  for  an 
explanation  of  the  doubtful  points. 

The  internal  accessory  olive  is  first  struck  on  section  in  the 
upper  half  of  the  sensory  decussation ;  its  appearance  is  ex- 
actly like  that  of  the  human  being;  and,  like  the  latter,  it 
seems  to  rise  out  of  the  reticular  formation  at  the  point  where 
the  latter  abuts  on  the  pyramidal  area.  In  the  cebus,  this 
body  does  not  appear  until  the  sensory  decussation  begins  to 
undergo  the  transition  to  the  restiform  crossing,  and  differs 
markedly  in  other  respects  to  be  alluded  to. 

As  in  man,  the  accessory  olive  joins  the  vertical  cell  mass, 
developed  on  the  outer  border  of  the  remnants  of  the  anterior 
funicle  ;  and  at  the  same  altitude  in  which,  in  man,  the  nucleus 
dentatus  (body  of  olive)  occurs,  it  also  is  seen  in  the  chim- 

*"The  olivary  body  in  man,  the  antliropoi4s  and  higher  animals."  Oq, 
tober,  J878, 
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panzee.  First,  a  single  dentation  of  this  nucleus  is  struck  in 
the  altitude  of  the  beginning  restiform  crossing,  and  in  the 
next  sections  the  olive  proper  shows  five  dentations.  In  man 
these  dentations  are  usually  so  much  acuter  than  in  the  chim- 
panzee that  they  are  capped  off  separately  by  the  knife.  In 
my  specimens  froni  the  chimpanzee,  this  occurs  witli  one  den- 
tation, but  on  one  side  only. 

Where  five  dentations  are  struck,  two  of  them  show  second- 
ary foldings. 

I  will  now  follow  up  the  appearance  of  the  olive  on  suc- 
cessive sections,  and  dispose  of  this  part  of  the  subject  before 
resuming  the  description  of  the  entire  sections.  In  the  alti- 
tude where  the  central  canal  communicates  with  the  posterior 
fissure  by  a  slit,  the  olivary  nucleus  proper  shows  an  upper 
richly  and  sharply  crenulated  line,  with  three  fundamental 
folds.  The  two  inner  are  as  yet  simple,  but  the  outer  is  den- 
dritic, and  sends  out  a  long  process,  which  is  turned  on  itself 
and  reflected  along  the  lower  outer  border  of  the  main  part  ot 
the  olive.  This  latter  is  simple,  showing  only  two  folds. 
Where  the  lower  hypoglossal  roots  appear,  the  nucleus  dent- 
atus  has  five  main  dentations;  but,  reckoning  all  the  foldings, 
there  are  from  ten  to  thirteen  on  the  entire  contour.  In  these 
sections  the  external  accessory  olive  is  faintly  indicated,  wliile 
the  internal  sends  from  its  upper  end  a  sharply  recurved  pro- 
cess, which,  as  we  pass  up  in  the  series  of  sections  approaches 
the  lower  lamina  of  the  nucleus  dentatus. 

In  the  region  where  the  posterior  end  of  the  fourth  ventricle 
is  struck,  the  latter  body  is  of  so  complicated  a  structure  that 
what  I  term  primary  dentations  are  no  longer  distinct,  being 
split  up  by  secondary  folds  :  there  are  seventeen  folds  in  all. 
Tliis  number  falls  to  fifteen  and  thirteen  in  the  next  section, 
but  in  the  altitude  of  the  vagus  roots  rises  to  twenty-one  on 
one  side,  nineteen  on  the  other.  At  the  lower  end  a  num- 
ber of  folds  are  so  sharp  as  to  have  separated  from  the 
main  body  of  the  nucleus  in  one  section.  Tlie  recurved  fold 
of  the  inner  accessory  olive  has  nearly  joined  the  main 
nucleus,  and  the  outer  accessory  nucleus  is  now  well  marked, 
but  is  separated  from  the  upper  lip  of  the  liilus  oUv.p,  as  in 
man. 
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Twenty-one*  folds  is  the  highest  number  reached  ;  it  begins 
to  sink  slovvdy  from  tlie  time  that  the  hypoglossal  nuclens 
diminislies,  while  the  internal  accessory  olive  entirely  disap- 
pears by  the  time  the  auditory  root  level  is  reached.  Here 
there  are  fifteen  folds.  ISTovv  this  number  rapidly  sinks ;  within 
the  full  breadth  of  these  roots  it  becomes  seven,  then  four, 
and  remains  so  to  above  the  root.  At  the  same  time  the  outer 
accessor}^  olive  diminishes  and  is  fused  with  the  upper  lip  of 
the  hilus.  The  area  of  the  nucleus  dentatus  has  become 
immensely  reduced,  and  while  at  the  posterior  pons  border 
there  are  still  three  folds,  enclosing  a  completely  circumscribed 
cavity,  at  the  point  where  the  abducens  roots  (enclosed  by 
pons  fibres)  begin  to  enter  the  medulla  proper,  a  single  mass 
surrounded  by  a  molecular  halo,  and  without  a  central  space, 
is  all  that  represents  the  olivary  body.  Before  the  abducens 
facialis  field  is  reached  it  has  entirel}'  disappeared. 

The  Ibllowing  table  will  give  a  better  idea  of  the  differences 
between  the  human  and  anthropoid  olive  tlian  any  description  : 

TABLE   C. 


AJti- 
tiide. 


lIAN.t 


I  u  t  c  r  u  ii  1  accessory 
nucleus  appcfirs. 


Nucleus  dentatus  ap- 
pears faintly. 


Nucleus  dentatus,  in 
live  distinct  masses. 


These  are  reduced  to 
three  masses,  each  with 
three  or  four  seeondary 
folds.  External  acctes- 
sory  olive  absent.  In- 
ternal accessory  olive 
well  develoi)ed. 


Nucleus  dentatus  in 
a  has  13  folds;  in  c,  21. 
External  accessory  nu- 
cleus faintly  indicated. 


CHIMPANZEE. 


Internal  accessory 
nucleus  appears. 


Nucleus  dentatus  ap- 
pears faintly. 


Nucleus  dentatus  in 
two  distinct  masses. 


7  dentations  on  three 
fundamental  folds. 

External  accessory 
olive  absent.  Internal 
accessory  olive  well  de- 
veloped. 


No  trace  of  olivary 
nuclei. 


I  n  t  e  r  n  a  1  accessory 
olive  appears. 


Nucleus    dentatus 
faintly  indicated. 


Nucleus  dentatus  has" 
13  folds. 

External  accessory 
nucleus  faintlj^  indi- 
cated. 


Nucleus  dentatus  a 
simple  triangular  area. 
The  external  accessory 
olive  appears,  and  is 
united  to  the  internal 
accessoiy  olive  for  a 
short  distance. 


Nucleus  dentatus  has 
two  folds. 

External  accessory 
nucleus  in  full  develop- 
ment. 


*In  a  previous  publication  referred  to  I  have  given  fifteen  as  the  number. 
This  was  before  I  had  examined  an  entire  series  of  specimens. 

t  In  this  and  the  following  tabic,  the  letters  a,  b,  c  and  d  refer  to  dift'erent  individuals, 
sections  from  whose  medullas  were  selected  to  show  the  range  of  difference  in  man. 
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Alti- 
tude. 


Nucleus  den  tatus  iias, 
a,  19;  b,  24,  and  <■,  28 
folds.     External. 


Nucleus  dentatus  has 
17  folds  in  n. 


Nucleusdentatus  has. 
a,  18 ;  b,  1!»  folds. 

Internal  accessoi-j 
olive  begins  to  dis 
appear. 


CHIMPANZEB. 


CEBITS. 


Nucleus  dentatus  has'     Nucleus  dentatus,  2 
17  folds.  folds. 


Nucleus  dentatus  has 
from  13  to  15  folds. 


Nucleus  dentatus,  2 
folds.  The  internal  ac- 
cessoiy  olive  begins  to 
disappear. 


Nucleus  dentatus  has|     Nucleus  dentatus,  2 
21  folds.  jfolds.      Internal   acces- 

Internal  accessor}'  sory  nucleus  absent. 
nucleus  well  developed. 


Nucleus  dentatus:  a. 
10;  6,  18;  c,  24  folds 
Internal  accessory  nu 
cleus  almost  absent. 


Nucleus  dentatus  171  Nucleus  dentatus,  2 
folds.  jfolds. 

Internal  accessory  Internal  accessory 
nucleus  begins  disap-  nucleus  remains  absent, 
pearing.  i 


10. 

11. 

12. 
13. 
14. 


Nucleus  dentatus :  a, 
12 ;  c,  23  folds. 

Internal  accessory 
nucleus  absent. 


Nucleus  dentatus  has;  Nucleus  dentatus  has 
15  folds.  j3    folds.     External   ac- 

Intern  al  accessory  I  cessory  nucleus  begins 
nucleus  absent.  .disappearing. 


Nucleusdentatus  has, 
b,  9  folds. 

No  accessory  nuclei 
present. 


Nucleus  dentatus  has  Nucleus  dentatus  a 
7  folds.  [single  mass. 

No  accessoiy  nuclei  Xo  accessory  nnclei 
present.  'present. 


Nucleus  dentatus,  in 
b,  9 ;  in  c,  13  folds. 


Nucleus  dentatus  has 
4  folds. 


Nucleusdentatus  has, 
in  c,  7  folds. 


Nucleus    dentatus   a 
sinele  round  mass. 


All    the   olivary  nu 
clei  absent. 


All    the  olivary  nu- 
clei absent. 


All    the   olivar}'   nu- 
clei absent. 


As  a1)ove. 


As  above. 


In  order  that  the  reader  may  be  able  to  compare  herewith 
tlie  dimensions  uf  tlie  area  of  the  miclens  dentatus,  I  liave 
compiled  tlie  following  table,  in  which  the  whole  area  of  the 
medulla  is  taken  at  l.OOOU,  the  standard  figure  which  applies 
in  this  essay  to  the  total  area  of  sections  in  any  altitude  : 

TABLE    D. 


Human,  (n)... 
"       ib).. 

'•      (rf)--. 
Chimpanzee.. 
Baboon  ._      . 
Cebus 


.0902 
.1110 
.1406 


.1006 
"6246 


Altitude  Altitude' Altitude' Altitude 
10.  12.  18. 


1361    1.0154    .0206 

2106  

.1458  .1428  1 .0610  trace 
l.0554(!) 

.1270  '  .1384  .0240  .0160 

.0778  ' I .. 

.0705  I  .0520  jabsent  absent 


478    Spitzka — Peduncular  Tracts  of  Anthropoid  Aj^es. 

In  these  tables  altitude  1  refers  to  the  latitude  of  the  sen- 
sory decussation  ;  2,  to  the  beginning  restiforra  decussation  ;  3, 
the  obex  ;  4,  the  same  higher  ;  5,  the  lowest  hypoglossal  roots ; 
6,  the  hypoglossal  nucleus  in  its  full  breadth  ;  7  and  8,  higher 
altitudes  of  same ;  9,  the  disappearing  hypoglossal  nucleus ; 
10,  the  strice  medullares ;  11,  the  full  auditory  root;  12,  the 
lower  border  of  the  pons ;  13,  two  millimetres  above  this  bor- 
der; 14,  the  abducens  roots  where  seen  in  their  full  length. 
It  is  needless  to  add  that  in  the  cebus  altitude  12,  13,  and  14, 
correspond  to  the  trapezium  and  not  to  the  pons. 

While  the  olive  is  so  closely  similar  to  the  human  in  its 
dimensions  and  shape,  it  is  exactly  like  it  in  its  histological 
structure ;  the  thickness  of  the  olivary  lamina  is,  however, 
somewhat  less,  bearing  a  proportion  of  from  three-quarters  to 
seven-eighths  of  the  thickness  of  the  human  olive.  In  lower 
animals,  even  in  the  Old  and  I^ew  World  monkeys,  the  inter- 
nal accessory  olive  bears  an  inverse  ratio  to  the  nucleus  den- 
tatus ;  where  the  latter  is  rudimentai-y,  the  former  is  massive, 
and  absolutely  in  all  these  animals,  while  the  nucleus  denta- 
tus  is  far  inferior  to  the  human,  the  internal  accessory  is  supe- 
rior. In  the  chimpanzee  the  latter  is  as  attenuated  as  in  the 
human  being. 

The  restiform  decussation  is  not  so  extensive  in  the  chim- 
panzee as  in  man.  The  libres  are  fewer,  though  their  arrange- 
ment is  the  same.  This  fact  bears  an  evident  relation  to  the 
deficiency  of  the  restiform  column  which  is  observed  in  higher 
altitudes,  and  regarding  which  there  is  a  greater  gap  between 
man  and  the  chimpanzee  than  there  exists  in  regard  to  the 
anterior  pyramids. 

As  we  progress  upward  through  a  series  of  sections  of  the 
medulla,  we  observe  that  the  funicular  prominences  are  not  as 
bold  as  in  man,  while  the  ventricular  ponticulus  is  somewhat 
thicker,  but  when  we  proceed  to  measure  the  various  diameters 
we  will  find  their  mutual  proportions  strikingly  human-like. 
It  may  be  accepted  as  a  law  in  cerebral  anatomy,  that  the  more 
voluminous  the  cerebrum  and  cerebellum  (for  both,  contrary  to 
a  popular  opinion,  keep  pace  to  a  certain  extent)  the  greater 
will  be  the  vertical  diameter  of  the  medulla ;  and  of  the  two 
transverse  diameters,  one  being  taken  through  the  restiform, 
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and  the  other  through  the  greatest  width  of  the  olivary  region, 
the  former  will  preponderate  as  we  pass  up  in  the  scale. 

In  the  followincj  table,  these  dimensions  have  been  arrani>-ed 
in  varions  snccessive  altitudes,  the  numbers  of  the  latter  cor- 
responding to  those  in  table  C.     The  dimensions  are  given  in 

millimetres  : 

TABLE    E. 


Altitude. 

1. 

4. 

.5. 

6. 

8. 

10. 

12. 

Height  of  Raphe  in  Man 

In  Chimpanzee .- 

6. 

4.5 

7.5 

4.- 

8. 

7. 

9.« 

8. 

13. 
10. 

14. 
9.5 

12.=^ 
9.8 

Height  of  ]Mediilhi  in  Man 

In  Chimpanzee 

14. 
11.2 

17.5 

11. 

17. 
13. 

15.5 

12. 

17.5 
12.2 

18. 
12.-' 

17-19 
13. 

Transverse  diameter  tlirough  Res- 

tiform  region  in  Man 

In  Chimpanzee . 

15. 
13. 
11. 
10. 

17. 
13.5 
14.5 
10. 

18. 

14.5 

18. 
15.5 

23. 

16. 

25. 
19.- 

25-29 
19.5 

Transverse  diameter  through  Oli- 
vary region  in  ^lan 

In  Chimpanzee 

16.5 

12. 

16. 
13. 

18. 
12.5 

19. 

12. 

14.5 
9. 

In  this  table  we  observe  that  the  raphe  progresses  in  about 
the  same  ratio  in  man  as  in  the  chimpanzee,  and  that  in  both 
the  greatest  increase  is  in  the  same  altitudes  of  the  upper  hy.- 
poglossal  roots  and  the  striae  medullares  (8-10). 

The  total  height  of  the  medulla  does  not  increase  as  rapidly 
as  in  the  human  being,  though  it  reaches  its  maximum  at  the 
same  point  (12).  From  this  it  follows  that  the  further  we 
pass  from  the  decussation  to  the  pons,  the  flatter  does  the 
chimpanzee's  medulla  become  as  contrasted  with  that  of  man  ; 
this  approximation  to  the  lower  animals  is  however  still  more 
pronounced  in  the  baboon  and  lower  monkeys. 

While  the  transverse  diameter  taken  through  the  restiform 
region  maintains  the  human  ratio  and  proportion,  that  taken 
through  the  olivary  bod}'  does  not  progress  as  quickl}',  and 
reaches  its  highest  point  (6)  earlier  than  in  most  human  me- 
dullas (10) ;  this  latter  feature  corresponds  to  the  observation 
deducible  from  table  C,  namely  that  the  point  where  the  hu- 
man olive  usually  shows  the  most  intricate  folding  is  on  a 
higher  altitude  than  the  corresponding  point  in  the  chimpan- 
zee, or  rather  that  the  intricacy  of  the  dentations  of  the  olive 
as  well  as  its  dimensions  fall  more  rapidly  in  the  anthropoid 
than  ill  man  (^table  U). 
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If  \vc  now  suppose  the  total  vertical  diameter  of  the  me- 
dulhi  oblongata  to  measure  100,  and  compare  the  pi-oportions 
whicli  the  two  transverse  diameters  bear  to  this  standard  in 
man,  the  chimpanzee  and  two  lower  monkeys,  selecting  the 
same  altitude  (8)  of  the  hypoglossal  roots  in  each,  we  obtain 
a  result  strikingly  confirmatory  of  the  correctness  of  the  final 
conclusion  to  be  announced  : 

TABLE    F. 


iMan. 

Chim- 
panzee. 

Baboon. 

Cebus. 

Vci'tical  Diiimctcr                      .   , 

100. 

100. 

100. 

100. 

Dianu'tcr  through  Tlcstiform.  Columns 

133. 

131. 

142. 

133. 

Diameter  tlirouo-h  Olivary  Eminence -  - 

102. 

102. 

100. 

96. 

In  higher  sections  the  discrepancy  between  different  human 
individuals  in  regard  to  these  proportions  becomes  very  great: 
in  one  mednlla  the  flatness  appears  greater  than  even  in  the 
chimpanzee,  but  in  reality  this  was  an  absolutely  high  medulla, 
with  such  immense  restiform  columns  that  the  vertical  diame- 
ter was  relatively  reduced.  Within  the  area  of  the  auditory 
roots,  the  proportion  of  the  chimpanzee's  bi-restiforni  diameter 
to  the  vertical  is  150 :  100,  in  man  147  to  170 — 100,  in  the 
cebus  180  :  100  ;  this  latter  naeasurement  is  dependent  on  the 
actually  great  reduction  of  the  vertical  diameter,  due  in  its 
turn  to  the  defective  pyramids,  and  the  real  discrepancy  is 
much  greater  than  the  figures  show,  on  account  of  the  extreme 
reduction  of  the  restiform  column. 

On  comparing  a  section  from  the  chimpanzee's  medulla, 
taken  through  the  lowermost  hypoglossal  roots,  with  a  corres- 
ponding section  from  the  human,  we  notice,  first,  that  the 
contour  of  the  olivary  eminence  is  less  niai-ked  ;  that  the  angle 
at  which  the  internal  accessory  olive  is  bent  (which  is  nearly 
a  right-angle  in  man)  is  obtuse  ;  *  and  that  the  fibres  of  the 
pyramids,  which  in  man  are  already  cut  obliquely,  on  account 

*  Tliis  angle  is  tlie  wider  the  lower  we  go  in  the  scale;  as  the  lower  side 
of  the  angle  necessaril}-  follows  the  contour  of  the  pyramid,  it  must  become 
more  and  more  driven  up  as  tlie  latter  rises  in  development. 
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of  the  approaching  decussation,  are  still  to  a  slight  extent 
vertical.  The  hypoglossal  nucleus  shows  the  same  number 
and  arrangement  of  the  nerve  cells  found  in  man,  and  this  is 
illustrative  of  a  statement  made  on  a  previous  occasion,  that 
the  innervations  of  speech  in  the  human  being  do  not  require 
a  more  complex  development  of  the  lower  automatic  centres 
than  is  found  in  speechless  animals.  From  this  it  follows 
that  the  same  amount  of  grey  matter  can  be  under  a  lesser  or 
greater  multilocular  subjection  to  co-ordinations  and  associa- 
tions pre-existing  in  the  highest  centres  :  the  nerve  nuclei  seem 
to  follow  in  their  mass — not  the  complexity  of  the  function  they 
subserve,  but  the  size  of  the  area  to  be  innervated  from  them. 
The  proportions  of  the  most  important  areas  to  the  entire 
area  are  as  follows  : 

Area  of  pyramid .1111 

"      internal  division  of  reticular  iield .0432 

"      ascending  Y.  root .0092 

"      nucleus  hypoglossi .0308 

''       restiform  remnant .0493 

Proportion  of  pyramid  to  internal  division  of  reticular 

field  (taken  as  1.0000) 2.5706 

In  the  higher  series  of  sections  we  observe  the  same  distri- 
bution of  nerve  nuclei,  and  as  large  a  fasciculus  teres  as  in 
man.  The  ascending  quintus  root  is  more  crescentic,  the 
hunjan  more  oval  in  this  region.  Another  ditference  is  that 
the  stratum  zonale  is  half  as  thick  again  as  that  of  the  ape. 
This  is,  doubtless,  to  be  interpreted  as  connected  with  the 
relative  deficiency  of  the  chimpanzee's  restiform  column,  as  it 
is  well  known  that  the  sPratum  zonale  derives  its  fibres  from 
this  column.     The  measurements  are  as  follows: 

TABLE  G. 


.Man. 

Chim- 
panzee, 

Proportion  of  anterior  pjTamid 

.1555 

.1111 

Proportion  f)f  interior  division  of  peduncle 

.0(566 

.0761 

i'roportion  of  pyramid  to  internal  division  of  peduncle;  the 
latter  taken  as  1.0000 

2.3348 

1.4590 

I  find,  on  comparing  a  number  of  hutnan  medullas,  that  in 

3S 
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the  altitude  of  the  middle  olivary  region  the  anterior  pyra- 
mids vary  from  .1050  to  .1750  ;  in  the  same  sections  the  chim- 
panzee has  .0825,  the  cebus  .0500. 

Where  the  hnman  restiform  column  measures  .2190,  that  of 
the  chimpanzee  is  l)ut  .1310.  This  discrepancy  becomes  more 
and  more  manifest  as  we  proceed  towards  the  cerebellum. 
Probably  the  lesser  amount  of  zonal  fibres  and  the  rudiment- 
ary condition  of  the  nuclei  arcifonnes  is  hereunto  related. 

The  auditory  nerve  root  has  the  same  intra-  and  extra-me- 
dullary nuclei  as  in  man,  and  as  in  the  latter,  the  fibres  of  the 
istricE  medullares,  or  the  superficial  root  fibres,  extend  to  the 
raphe.  Higher  up  there  are  seen  fibres  of  this  nerve  running 
through  the  reticular  field  to  the  raphe,  and  for  which,  in  the 
case  of  man,  I  suppose  they  represent  a  raphe  projection  to 
the  cerebrum,  differing  with  Meynert,  who  considers  them  to 
be  a  decussated  set  of  cerebellar  radicles. 

In  these  altitudes  the  pons  fibres  begin  to  clasp  the  pyra- 
mids, a  little  asymmetricall3%  and  include  the  emergent 
abducens  nerve  root.  Now,  while  the  pons,  as  stated  in  the 
macroscopic  description,  extends  entirely  as  far  downw^ards  as 
in  man,  and  therefore  one  essentially  human  feature  is  char- 
acteristic also  of  the  anthropoid,  yet  there  is  a  great  discrep- 
ancy in  the  amount  of  pons  fibres  struck  at  the  lower  edge  of 
this  body.  These  are  from  three  to  four  times  as  voluminous 
in  man.  As  we  proceed  upwards,  however,  this  discrepancy 
becomes  gradually  reduced.  At  one  point,  in  fact,  the  chim- 
panzee reaches  a  higlier  figure  than  one  human  specimen. 


TABLE  H. 

Proportions  of  pons  to  entire  area  of  transverse  section,  exclusive  of  those  por- 
tions which  are  fn'operly  cerebellar  in  their  topography. 


Man. 

Chimpanzee. 

Cebus. 

Dog. 

In  region  of  emerging  abdu- 
cens root 

.2051 

.0588. 

none. 

none. 

In  region  of  lower  facial  nu- 
cleus   - 

.3710 

.2870. 

trace. 

none. 

In  region  of  common  abdu- 
cens facial  nucleus 

j  (a)  .4871 
\  (b)  .6470. 

.5009 

.2273 

none. 

In  region  of  lingula  cerebelli. 

\  (a)  .7276 
"1  (b)  .8000 

.6923 

.2980 

.1190 
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In  the  region  of  the  trochlearis  roots  the  discrepancj'  be- 
tween the  human  and  anthropoid  pons  again  manifests  itself, 
but  to  a  much  less  degree  than  in  the  lowest  altitudes. 

The  brachium  conjunctivum  {processus  e  cerehelli  ad  cere- 
hrum)  bears  the  same  ratio  to  the  entire  tegmentum  that  it 
does  in  man,  and  with  this  we  find  further  on  a  well  devel- 
oped nucleus  tegmenti,  which  rivals  the  human  in  size  and  is 
of  the  same  histological  structure. 

We  now  have  arrived  at  that  region  in  which,  according  to 
Meynert,  the  proportions  of  the  fibre  masses  subservient  to 
the  intelligence  can  be  best  ascertained,  as  contrasted  with  the 
fibres  and  ganglia  concerned  in  automatism.  It  is  well  known 
that  t\\Q  pes  or  basis  of  the  crura  stands  out  more  or  less  prom- 
inently in  difierent  individuals:  in  some  it  is  fiat  and  broad,  in 
others  narrow  and  high,  and  in  still  others  as  broad  as  in  the 
former  and  as  high  as  in  the  latter.  This  third  condition  I 
have  found  especially  associated  with  well  convoluted  hemi- 
spheres, although  I  do  not  mean  to  imply  the  converse,  that 
well  convoluted  hemispheres  always  must  be  associated  with  a 
large  i^es  j^^diinculir 

Here  the  chimpanzee  occupies  a  rather  intermediate  posi- 
tion, and  here  is  the  first  point  in  which  a  marked  histological 
ditiereiice  from  man  is  noticeable. 

The  cells  of  the  substantia  nigra  are  imbedded  in  a  molecu- 

*  I  believe  that  many  insanities,  as  well  as  many  conditions  allied  to  in- 
sanity, such  as  the  hysterical  and  "  blue-stocking"  propensities,  may  yet  be 
traced  to  an  inadequate  projection  of  a  well  developed  hemisphere.  I  have 
announced  a  similar  view  in  an  unpublished  essay  on  the  Somatic  Etiology 
of  Insanity.  The  development  of  powerful  peduncular  tracts  demands  cer- 
tain proportions  of  the  base  of  the  cranium,  as  a  conditio  sine  qua  non,  a;id 
as  these  latter  proportions  are  more  apt  to  be  deficient  in  the  female  sex, 
this  may  explain  the  preponderating  prevalence  of  the  two  conditions  named 
in  that  sex.  It  is  certainly  suggestive  in  relation  to  this  question,  that  m;iles 
suffering  from  analogous  forms  of  mental  perversion,  should  have  similar 
peculiarities  of  the  cranium.  In  the  female  these  peculiarities  are  normal, 
and  exercise  a  prejudicial  influence  only  when  the  hemispheric  develop- 
ment exceeds  the  healthy  average  ;  in  the  male  they  signify  a  tendency  to 
degeneration,  a  lack  of  harmony  between  cerebral  and  cranial  development, 
resulting  from  the  enervating  influences  of  city  and  sedentary  life.  A  good 
physique,  associated  with  a  cranium  whose  ridges  are  prominent  and  whose 
foramina  and  inner  recesses  are  well  marked,  is  rarely  if  ever  co-existent  with 
the  mental  conditions  referred  to. 
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lar  mass,  which  encroaches  on  the  area  of  the  pes  pedunculi 
by  sending  out  anastomosing  processes,  which  isolate  the  pe- 
duncular fibres  that  adjoin  this  substance.  In  the  chimpan- 
zee this  substance  is  at  least  twice  as  voluminous  as  in  man, 
and  as  in  addition  to  this  encroachment  on  the  pes  pedunculi, 
its  whole  area  is  smaller,  its  absolute  bulk  is  below  that  of  the 
human  being,  thougli  on  the  other  hand  far  above  that  of  lower 
animals.     I  estimate  it  as  follows: 

In  man,  from  .3128  to  .5219. 

In  chimpanzee,  .2860. 

In  cebus,  .1100. 

In  dog,  .0632. 

The  nucleus  tegmenti  is,  if  anything,  larger  than  in  man,  is 
as  sharply  demarcated  and  (as  previously  stated)  of  the  same 
structure  as  in  the  human  being. 

The  interpeduncular  ganglion,  which  is  large  in  the  rabbit, 
dog,  and  other  lower  animals,  is  rudimentary  as  in  our  own 
species.  The  ganglion  Soemmeringii  is  rich  in  large  multipolar 
cells,  in  a  few  of  which  there  is  a  faint  and  doubtful  indication 
of  pigment.  The  central  tubular  grey  matter  and  other 
masses  are  identical  with  the  human,  the  corpora  quadrigem- 
ina  are  however  larger;  I  should  say  relatively  to  the  human 
they  stand  as  nine  to  eight. 

In  altitudes  higher  than  the  corpora  mammillares  1  have 
not  been  able  to  carry  on  the  investigation  on  account  of  the 
fragility  of  the  tissues. 

Summing  up  our  results,  we  find  first  that  in  respect  to  the 
peduncular  tracts,  the  anthropoid  apes  stand  nearer  to  the 
human  species  than  any  other  animal  yet  examined.*  Sec- 
ondly, that  the  difi'erences  between  man  and  the  anthropoids 
are  less  than  those  existing  between  the  latter  and  the  baboon, 
macacus,  cebus,  lagothrix,  semnopithecus  or  c^nopithecus. 

I  leave  it  an  open  question  whether  the  ateles  may  not  ap- 
proximate the  chimpanzee  in  regard  to  the  olivary  body,  while 
I  can  state  that  it  is  far  below  the  latter  in  the  development  of 


*  In  addition  to  using  the  measurements  and  diagrams  of  animal  i)edun- 
culi,  furnished  by  various  autliors,  I  have  measured  the  tracts  of  numerous 
monkeys,  the  elephant,  seal,  bear,  and  other  animals  whose  hemispheric  de- 
velopment is  not  as  great  as  in  the  three  named. 
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the  pons.*  With  reference  to  the  gibbons,  which  animals  1 
do  not  class  among  the  anthropoid  apes,  but  intermediate  be- 
tween the  latter  and  semnopithecus,  I  have  no  specimens  for 
compai'ison.  Judging  by  a  figure  from  BischotF,  in  which  the 
peduncle  is  represented  as  cut  through,  1  should  suspect  thera 
to  be  nearer  to  the  ordinary  Old  World  apes  than  to  the  an- 
thropoids in  respect  to  the  basilar  tract. 

In  the  development  of  the  nucleus  dentatus  of  the  olive,  in 
the  preponderance  of  the  pes  pedunculi,  the  vertical  pons 
libres  and  the  anterior  pyramids,  man  and  the  anthropoids 
together  possess  characters  separating  them  from  all  other  ani- 
mals. In  the  reduction  of  the  molecular  grey  matter,  by 
which  the  area  of  the  strands  connected  with  higher  automatic 
and  intellectual  centres  is  inversely  increased,  we  notice 
another  striking  parallelism  between  the  two. 

As  one  result  of  our  inquiry,  which  may  aid  in  solving 
some  of  the  difficulties  of  human  cerebral  anatomy,  I  would 
point  to  the  fact,  that  the  restiform  column  of  the  chimpanzee 
is  far  inferior  to  that  of  man,  while  the  brachium  conjuncti- 
vum  with  its  nucleus  is  as  large  or  larger.  In  the  first  place 
this  is  confirmatory  of  the  older  supposition  that  the  inferior 
and  superior  cerebellar  peduncles  are  independent  systems;  in 
the  second,  it  shows  that  the  projection  of  general  sensation 
through  the  upper  peduncle  (brachium  conjunctivum)  as  well 
as  of  motility  direct,  is  excluded,  therefore  these  parts  can  be 
subservient  only  to  associating,  or  to  vaso-motor  influences. 

If  we  were  to  represent  the  average  development  of  the 
higher  (hemispheric  and  cerebellar)  tracts  of  the  human  being 
as  100,  the  chimpanzee  would  rank  about  75,  the  baboon  at 
■iO,  the  cebus  at  25,  the  dog  at  7|-. 

One  point  observed,  the  close  approximation  of  the  area  ot 
the  posterior  columns  in  the  chimpanzee  and  man,  as  con- 
trasted with  the  great  inferiority  of  these  columns  in  lower 
animals,  opens  a  question  as  to  the  relation  between  the  de- 
velopment ot  the  posterior  columns  and  the  hemispheres. 
Our  results  corroborate  Meynert's  statement,  that  the  superior 
pyramidal  decussation  is  derived  from  these  columns  (against 
Flechsig),  and  the  existence  of  a  path  of  conscious  sensation 

*  Although  the  trapezium  seems  to  be  perfectly  covered. 
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from  tlie  posterioi"  columns  to  the  posterior  part  of  the  inter- 
nal capsule,  is  still  to  be  maintained. 

Now,  the  development  of  the  higher  intellectual  faculties 
rests  in  great  part  in  the  readiness  and  complexity  of  sensory 
appreciation,  therefore  coderis  pa^nhus,  the  area  of  the  pos- 
terior spinal  funiculi  in  the  cervical  region  would,  like  the 
area  of  the  pes  pedunculi,  be  an  index  of  cerebral  develop- 
ment. 

The  remarkably  rudimentary  condition  of  these  columns 
which  I  have  observed  in  turtles,  frogs,  the  menobranchus  and 
snake,*  as  well  as  the  gradual  rise  in  their  area  as  we  pass 
from  these  through  the  lower  to  the  higher  mammalia,  is 
strongly  in  favor  of  the  above  view. 

In  many  respects  the  present  article  is  merely  a  preliminary 
communication,  and  I  shall  therefore  refer  only  briefly  to  one 
other  result  which  w^as  obtained.  If,  of  a  series  of  sections 
from  a  human  medulla,  two  be  selected — one  just  above,  the 
other  just  below  the  roots  of  the  hypoglossal  nerve — a  con- 
siderable difference  will  be  found  in  regard  to  the  area  of  the 
anterior  pyramids.  This  difference  is  evidently  due  to  fibres 
which  have  been  given  off'  through  the  raphe  to  the  hypo- 
glossal nucleus,  placing  the  latter  under  the  cerebral  control. 
In  the  chimpanzee  this  difference  is  not  even  approximately 
as  great,  a  fact  which  furnishes  in  my  mind  a  more  logical 
explanation  (anatomically)  for  the  absence  of  speech  in  the 
anthropoid  than  the  popular  but  fallacious  reference  to  the 
presence  or  absence  of  an  inferior  frontal  convolution,  or  of 
gyri  on  the  island  of  Reil. 

In  this  single  respect  the  human  peduncle  stands  alone, 
and  a  chasm  separates  it  from  all  others  ;  but  he  who  has 
studied  the  course  of  development  followed  by  the  cerebral 
fibres,  will  recognize  in  the  rectilinear  strands  of  the  rapjhe 
medullare  that  potentiality  of  the  speech  function  which  our 
pithecoid  ancestry  must  have  possessed,  and  in  no  higher 
grade  than  the  existing  anthropoids,  before  this  function  be- 
came actually  established. 

While  this  latter  inference  is  made  in  accordance  with  the 

*  Also  noticed  in  the  specimens  from  the  alligator  demonstrated  by  Dr. 
jVIason  before  the  Americiin  Neurological  Association. 
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prevailing  views  as  to  tlie  ancestry  of  man,  I  refrain  from 
pursuing  a  theme  which,  however  interesting,  enters  on  the 
domain  of  the  speculative. 

The  advocates  of  the  doctrine  of  evolution  will  perhaps  be 
able  to  formulate  some  conclusions  on  the  facts  of  this  paper 
which  will  support  their  views  in  regard  to  the  relations  of 
man  to  his  problematical  ancestry,  as  well  as  to  the  collateral 
descendants  of  the  latter. 
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Reviews  and  ^ibliagrufihicdl  ^otice§, 

I.— ASYLUM  REFORM  IN  THE  STATE  OF  NEW  YORK. 


Report  on  the  State  Charitable  Institutions  of  New  York. 
Communicated  by  the  Comptroller  to  the  State  Senate, 
April  9,  1879.  Albany:  7'Ae  ^r</ws  Company.  1879.  60 
pages. 

In  his  annual  report  for  the  year  1878,  to  the  Legislature,  the 
Comptroller  presents  the  clearest  proof  that  "  reform  upon  the 
canals  has  been  real,"  by  a  comparison  of  their  cost  to  the  State 
under  the  old  system  of  management  by  three  commissioners, 
and  the  new  one  of  a  single  superintendent  of  public  works.  It 
is  enough  to  say,  in  this  place,  that  although  the  new  system  had 
been  in  operation  only  one-half  that  year,  the  cost  of  the  canals 
for  the  year  was  $310,580.71  less  than  in  1877.  The  economical 
results  of  a  similar  change  in  prison  management  are  even  more 
astonishing.  They  show  a  saving  to  the  State,  on  account  of 
the  prisons,  of  8474,408.02  in  the  expenditures  of  1878  as  com- 
pared with  those  of  1876. 

There  remains  the  department  of  State  charities,  into  which 
reform  has  not  yet  been  introduced.  That  this  reform  should 
have  been  the  last  to  be  undertaken,  and  that  it  should  promise 
to  be  the  most  difficult  of  all,  is  a  sad  commentary  upon  our 
vaunted  Christian  civilization.  Certainly  the  sick,  the  insane, 
the  blind,  and  the  deaf-mute  have  the  first  and  highest  claim 
upon  public  sympathy  and  protection.  And  even  in  a  financial 
point  of  view,  the  department  of  charities  is  more  important 
than  that  of  the  prisons.  Within  the  last  decade,  more  than 
four  millions  have  been  expended  for  construction,  and  for  re- 
pairs and  improvements,  upon  the  four  hospital  asylums  of  the 
State  alone.  This  money  has  been  asked  for  upon  false  pretenses, 
gained  by  lobbying  and  log-rolling,  and  expended  by  the  same 
class  of  men — in  many  cases  by  the  same  men — who  have  robbed 
the  State  of  hundreds  of  millions  in  the  construction  and  repair 
of  its  canals.  The  asylums  are  the  last  strongholds  which  remain 
to  these  corrupt  rings,  and  a  desperate  defense  of  them  may  well 
be  anticipated.  Several  millions  will  be  required  to  complete 
those  not  yet  completed,  and  there  is  no  limit  to  the  sums  which 
may  be  drawn  from  the  State  treasury  on  account  of  repairs  and 
improvements  to  them.  Besides  these  are  the  annual  sums  to 
be  expended  for  their  maintenance  accounts.  The  current  ex- 
penses of  all  the  State  charitable  institutions  amount  to  more 
than  $1,000,000  annually,  and  it  is  expected  that  the  joint  ex- 
penses of  the  canals  and  prisons  for  the  current  year  will  be  less 
than  tins  sum, 
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But  asylum  reform  has  other  objects  than  economy,  essential 
as  that  undoubtedly  is,  both  as  an  end  and  ^s  a  means  to  more 
important  ends.  Some  of  these  are  discussed  in  the  comptroller's 
report  on  the  State  charitable  institutions,  and  with  an  ability 
and  thoroughness  really  surprising  when  the  brief  time  permitted 
for  their  study  is  considered.  Other  writers,  official  and  unoffi- 
cial, have  also  contributed  to  the  subject  during  the  past  year, 
and  we  shall  take  the  present  opportunity  to  give  a  brief  resume 
of  the  progress  of  this  reform  in  the  State  of  New  York  for  that 
period. 

First  in  order  of  time  comes  the  eleventh  annual  report  of  the 
State  Board  of  Charities,  published  in  the  spring  of  1878,  This 
report  is  important  as  marking  the  first  successful  effort  of  the 
Board  towards  practical  reform  in  the  charitable  institutions  of  the 
State.  The  "  perplexing  and  arduous  labor  "  of  an  investigation 
of  the  State  Institution  for  the  Blind,  at  Batavia,  was  thor- 
oughly performed,  with  results  which  may  be  briefly  stated. 
The  duties  of  its  managers  were  found  to  have  been  entirely 
neglected.  Its  business  methods  were  of  the  loosest  kind,  its 
financial  accounts  deceptive,  and  its  expenditures  extravagant 
and  corrupt.  As  an  important  step  in  reform,  the  Board  recom- 
mend that  its  administration  be  made  a  unit,  by  giving  the 
entire  control  of  its  aftairs  to  the  superintendent,  instead  of  divid- 
ing it  with  the  steward,  as  heretofore.  "  Anything  like  division 
of  authority  in  such  an  organization,"  say  the  Board,  "  must 
inevitably  produce  confusion  and  disorder."  This  is  the  theory 
of  the  administration  of  our  State  lunatic  asylums.  Nothing 
like  division  of  authority  is  known  in  them,  and  this  principle 
has  been  carried  so  far  as  to  permit  the  superintendent  to  choose 
his  managers,  as  well  as  all  his  subordinate  officers.  Yet  the 
hospital  asylums  of  New  York  stand  convicted  of  enormous  ex- 
travagance, deceptive  accounts,  and  other  abuses,  extending  over 
a  period  of  years.  The  truth  no  doubt  is,  that  where  the  man- 
agement is  entirely  formal,  as  in  this  country,  unity  of  adminis- 
tration is  the  surest  means  for  making  the  commission  of  abuses 
easy,  and  their  detection  difficult.  In  Great  Britain,  on  the  other 
hand,  where  there  is  a  real  management  of  asylums  by  local 
managers,  it  is  made  the  more  easy  and  effective  by  a  division  of 
administrative  responsibility  between  the  medical  officers,  stew- 
ard, and  matron.  But  a  real  management  of  State  asylums  by 
local  Boards  is  clearly  impossible  with  us,  and  we  believe,  with 
the  Comptroller,  that  these  Boards  should  be  abolished,  and  the 
French  system  adopted,  in  which  supreme  authority  is  given  to 
a  single  officer,  who  is  made  directly  responsible  to  one  of  the 
departments  of  the  State  government. 

As  we  should  expect,  after  its  ten  years'  careful  study  of  the 
various  problems  relating  to  the  insane,  the  State  Board  is  able 
to  present  much  of  interest  and  value  in  its  report.  Upon  one 
point,  however,  it  has  adopted  from  the  lunacy  specialists  a  series 
of  fallacies,  which  are  a  blot  upon  an  otherwise  excellent  docu- 
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ment.  This  is  the  argument  in  favor  of  the  "curative  policy" 
in  providing  for  the  public  insane.  The  Board  urge  the  treat- 
ment of  all  the  acute  insane  in  curative  hospitals,  lest  they  "lose 
the  benefits  of  treatment  during  the  period  of  the  disease  offer- 
ing the  greatest  promise  of  recovery,  and  thus  pass  into  the 
chronic  stage  of  insanity."  Thus  far  the  argument  is  sound, 
and  may  be  fairly  used  to  induce  that  prompt  removal  of  insane 
persons  to  the  care  and  control  of  an  asylum,  which,  iu  a  large 
majority  of  cases,  their  own  good  and  public  safety  demand. 
But  this  is  all  there  is  any  warrant  in  science  for  claiming  in  be- 
half of  the  policy  of  early  treatment  in  insanity.  We  regret  to 
say,  there  is  no  foundation  in  facts,  or  in  admitted  authority,  for 
the  following  statements  from  the  report  of  the  Board  : 

"  Although  differences  of  opinion  exist  among  scientists  as  to 
the  curability  of  insanity,  it  is  reasonably  certain  from  statistics 
upon  the  subject  that  fifty  per  cent,  of  the  acute  insane  will  re- 
cover when  they  are  placed  promptly  under  appropriate  medical 
treatment.  If  a  period  of  six  months  intervenes  without  such 
treatment  the  ratio  of  recoveries  will  be  reduced  to,  and  proba- 
bly fall  below,  thirty-five  per  cent.  The  prospects  of  cure  are 
greatly  diminished  as  the  disease  progresses  without  treatment, 
the  chances  of  recovery  after  two  years'  duration  of  the  insanity 
being  only  about  seven  per  cent." 

We  need  hardly  remark  that  there  is  no  difference  of  opinion 
whatever  among  scientists  as  to  the  curability  of  insanity  by 
medical  treatment.  Nothing  is  known  of  its  curability  by  medi- 
cines, nor  is  any  such  knowledge  claimed  by  a  single  authority. 
An  articulate  theory,  even,  of  this  cure  has  never  been  pro- 
pounded. There  is  no  more  ground,  then,  for  saying  that  "fifty 
per  cent,  of  the  acute  insane  will  recover  when  they  are  placed 
promptly  under  appropriate  medical  treatment,"  than  for  saying 
that  the  same  proportion  will  recover  if  medicines  are  carefully 
withheld  from  them.  The  cases  of  insanity  which  recover  are 
nearly  all  those  which  cannot  be  connected  with  bodily  disease, 
and  their  treatment  by  medicines  is  therefore  wholly  irrational. 
Certainly,  no  mechanical  or  chemical  agent  has  been  found  ca- 
pable of  changing  unhealthy  into  healthy  thought  and  feeling, 
and  experiments  with  these  agents  upon  the  insane  are  an  abuse 
which  should  be  denounced  by  every  humane  physician.  It  is 
true,  indeed,  that  a  large  proportion  of  the  insane  who  do  not 
recover  before  the  end  of  six  months  do  not  recover  at  all.  But 
as  this  is  at  least  as  true  of  those  who  have  not,  as  of  those  who 
have  been  treated  with  medicines,  nothing  is  proved. 

In  a  paragraph  following  that  which  we  have  quoted  a  calcula- 
tion, based  upon  the  easy  curability  of  insanity  in  its  early  stages, 
is  made  to  show  a  loss  to  the  community  of  at  least  $70,000 
for  every  one  hundred  insane  who  fail  to  receive  medical  treat- 
ment in  the  acute  stage  of  their  disorder.  Two  years  are 
allowed  for  a  cure  in  each  case,  at  a  cost  of  $250  per  year,  and 
against  this  is  reckoned  the  cost  of  providing  for  the  larger  nuni- 
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ber  of  incurables  where  treatment  has  been  neglected.  Given 
the  number  of  acute  cases  occurring  in  a  certain  period,  and 
"  the  economic  benefits  secured  to  the,  public  by  proper  medical 
treatment  may  readily  be  computed."  To  this  the  writer  naively 
adds  :  "The  mere  statement  of  these  facts  bears  its  own  com- 
mentary, and  argument  seems  unnecessary  to  form  proper  con- 
clusions regarding  the  matter." 

It  is  hardly  worth  while  to  note  that  on  the  basis  of  the  data 
assumed,  the  "  economic  benefits  "  are  given  at  double  their  true 
amount,  in  this  report.  But  that  an  argument  so  thoroughly 
unsound  in  its  facts  and  assumptions  should  be  found  incorpo- 
rated in  the  report  of  a  Board  made  up  in  great  part  of  scholars 
and  philanthropists,  is  almost  incredible.  We  can  only  suppose 
that  this  portion  of  the  document  was  prepared  by  some  new 
members  whose  knowledge  of  the  subject  had  been  wholly 
derived  from  the  annual  reports  of  our  lunatic  asylums. 

And  here  we  may  pause  to  inquire,  how  it  is  that  the  medical 
writers  of  these  reports  are  permitted  to  retain  their  standing  in 
a  profession  whose  code  of  ethics  they  so  constantly  and  grossly 
violate  V  The  argument  above  described  is  repeated  year  after 
year  in  nearly  every  asylum  report  in  this  country.  Suppose 
these  gentlemen  should  advertise,  at  their  own  expense  and  for 
the  benefit  of  their  private  practice,  that  "  it  is  reasonably  cer- 
tain from  statistics  that  fifty  per  cent.  "  of  all  acute  cases  of 
bronchitis  will  recover  if  "  placed  promply  under  appropriate 
medical  treatment  ;  "  and  that  "  the  ratio  of  recoveries  will  be 
reduced  to,  and  probablj^  fall  below,  thirty-five  per  cent."  if  such 
treatment  be  delayed  for  six  months.  We  know  very  well  that 
fifty  per  cent,  of  the  acute  cases  reported  as  cured  would  have 
been  cases  of  a  common  catarrh,  with  a  natural  duration  of  from 
one  to  two  weeks  ;  while  sixty-five  percent,  and  upwards  of  the 
six  months'  cases  would  have  terminated  in  a  consumption,  no 
matter  at  how  early  a  stage  their  treatment  was  begun.  There 
is  no  need  to  say  how  prompt  and  severe  would  be  the  disci])line 
applied  to  such  advertisers.  And  yet  these  curers  of  consump- 
tion "in  its  early  stages"  are  more  excusable  than  the  medical 
superintendents  whose  stock  advertising  argument  the  Board  of 
Charities  have  unfortunately  adopted.  It  has  been  found  that 
certain  medical  agents  are  competent  to  bring  about  certain 
physical  and  dynamical  changes  in  the  tissues,  temperature, 
pulse,  etc.,  of  the  sick,  which  have  been  followed,  at  least  tem- 
porarily, by  improvement  in  the  rational  symptoms.  How  easy 
for  the  general  practitioner,  urged  by  the  necessity  of  bread- 
winning,  and  by  the  eager  self-deception  of  his  j^atient,  to  de- 
ceive himself  in  respect  to  the  curative  effects  of  medicines  ! 
But,  as  we  have  seen,  there  is  no  reasonable  excuse  for  this  self- 
deception  in  the  treatment  of  insanity  in  public  institutions. 
The  argument  for  its  curability  by  medicines  is  absurd  in  theory, 
and  supported  in  statistics  only  by  such  fallacies  as  we  have  ex- 
posed.    Those  who  have  devised  it,  moreover,  are  servants  of 
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the  State,  bound  to  their  responsible  duties  by  the  highest  obli- 
gations, and  raised  above  the  ordinary  temptations  to  falsehood 
and  deception  by  liberal  salaries. 

It  is  indeed  a  grave  practical  error  of  the  Board  to  hold  that 
all  cases  of  insanity  have  an  acute  stage  in  which  if  medical 
treatment  be  given  them  one-half  will  be  cured.  Much  more  than 
half  of  those  added  to  the  number  of  the  insane  each  year  have 
never  presented  this  acute  stage,  and  are  equally  certain  to  prove 
incurable  whether  with  or  w^ithout  medical  treatment.  Nor  is 
there  any  practical  difficulty  in  determining  which  these  cases 
are.  Of  the  yearly  admissions  to  our  asylums  at  least  one-half 
are  recognized  as  without  reasonable  hope  of  recovery  at  the 
time  they  are  admitted,  or  after  a  few  weeks'  observation.  This 
early  separation  of  the  curable  and  incurable  insane  has  long 
been  carried  out  in  other  countries,  and  is  in  fact  the  key  to  that 
problem  of  the  relief  of  our  over-crowded  asylums  which  the 
Boai'd  has  so  long  endeavored  to  solve.  We  believe  they  will 
seek  in  vain  for  its  solution  while  they  hold  that  "the  accommo- 
dations for  the  acute  insane  are  inadequate  to  the  present  re- 
quirements," and  suppose  this  to  be  "  fully  attested  by  the  fact 
that  the  poor-houses  and  county  asylums  give  shelter  to  large 
numbers  of  this  class  for  ^  whom  there  is  no  room  in  our  State 
institutions."  In  fact,  there  is  amjile  room  in  the  hospital  asy- 
lums of  New  York,  and  of  most  other  States,  for  all  the  acute 
insane,  and  all  of  the  chronic  class  who,  for  various  reasons,  re- 
quire a  similar  cai'e.  The  first  step  in  asylum  reform  should  be 
to  remove  from  these  asylums  all  the  cases  unnecessary  or  im- 
proper to  be  maintained  in  them,  and  to  forbid  the  admission  of 
others  of  the  same  class.  Such  are  now  admitted  and  retained 
simply  for  the  money  which  they  bring  to  support  a  system  of 
extravagant  and  corrupt  expenditures.  We  hope  that  the  report 
of  the  Comptroller  has  done  something  to  bring  the  Board  to 
this  conclusion. 

The  next  effort  for  asylum  reform  in  New  York  was  the  result 
of  discussions  and  formal  resolutions  by  the  Medico-Legal  and 
Neurological  Societies  of  New  York  City.  In  March,  1878,  a 
resolution  was  introduced  into  the  Legislature,  ordering  an  in- 
vestigation of  the  lunatic  asylums  of  the  State,  Among  these 
was  specially  mentioned  the  asylum  at  Utica,  against  which,  as 
declared  in  the  memorial  accompanying  the  resolution,  *'  grave 
charges  had  been  made,  by  responsible  and  competent  persons." 
These  charges  were  contained  in^an  editorial  in  the  N.  Y.  Medi- 
cal Record,  of  Feb.  2,  1878,  which  was  partially  based  upon 
facts  given  in  a  review  of  "  Bucknill's  Notes  on  Asylums  for  the 
Insane  in  America,"  in  the  number  of  this  journal  for  October, 
1877.  The  editorial  was  an  elaborate  analysis  of  the  reports  of 
the  Utica  Asylum  for  eleven  years  (1866-76),  and  a  comparison 
of  its  expenditures  with  those  of  a  large  number  of  other  asy- 
lums of  the  highest  class,  throughout  the  United  States.  It 
afforded  indisputable  proofs  of  enormous  extravagance  in   the 
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expenditures  of  that  asylum,  and  startling  evidences  of  decep 
tion  in  its  financial  accounts.  These  charges  were  substantially 
confessed  by  desperate  eflbrts  to  prevent  a  legislative  investiga- 
tion of  them.  One  of  these  eflbrts  was  the  publication  in  tlie 
newspapers  of  the  report  of  a  Committee  of  the  State  Board  of 
Charities,  directed  to  examine  into  the  administration  of  the 
lunatic  asylums  of  the  State.  No  charges  were  before  the  com- 
mittee and  no  witnesses  or  books  were  examined  at  Utica,  but 
questions  as  to  methods,  duties  of  officers,  and  the  like,  were  ad- 
dressed to  Dr.  Gray,  whose  replies  were  so  satisfactory  as  to 
gain  the  confidence  of  the  committee  in  his  administration  "both 
medical  and  financial."  There  was  no  medical  man  on  the  com- 
mittee— indeed,  to  its  great  misfortune,  there  has  never  been  one 
on  the  Board — and  their  approval  of  the  medical  administration 
can  have  but  little  weight.  As  to  the  finances  of  the  asyhim, 
which  were  the  sole  foundation  of  the  charges  of  the  Record, 
the  committee  declare,  explicitly,  that  "they  did  not  go  into  an 
examination  of  the  accounts,  as  that  would  have  been  a  duty  en- 
tirely beyond  their  strength  and  time."  To  urge  such  a  report 
as  a  plea  against  the  investigation  of  charges  of  enormous  ex- 
penditures concealed  by  a  deceptive  system  of  keeping  accounts, 
could  hardly  be  deemed  less  than  a  confession.  Yet  for  the  asy- 
lum ring,  as  yet  unscathed,  in  combination  with  the  broken  but 
still  powerful  canal  and  prison  rings,  this  excuse  proved  sufficient 
for  its  purpose. 

The  agitation  of  this  subject  in  the  Legislature  of  1878  was, 
however,  the  cause  of  a  most  important  step  in  the  progress  of 
asylum  reform.  Xear  the  close  of  the  session,  a  law  was  enacted 
providing  for  an  examination,  by  the  Comptroller,  into  the  finan- 
cial and  business  afiaii's  of  the  State  charitable  institutions.  The 
main  facts  gathered  by  this  examination  appear  in  the  special 
report  of  the  Comptroller,  but  some  of  them  are  given  in  his  an- 
nual report,  published  at  the  beginning  of  the  year.  In  this  he 
renews,  with  additional  emphasis,  the  recommendation  contained 
in  his  report  of  last  year,  "  that  the  receipts  of  our  charitable 
institutions  be  covered  into  the  treasury  of  the  State,  and  that 
an  appropriation  sufficiently  large  be  made  for  their  mainten- 
ance." After  describing  a  case  of  outrageous  extravagance, 
accidentally  detected  in  one  of  the  State  asylums,  the  Comptrol- 
ler says  : 

"  Another  case  deserving  criticism  is  brought  to  light  in  one 
of  the  State  institutions,  which  publishes  a  Journal  of  Insanity. 
This  paper  has  been  published  for  many  years,  and  from  an 
account  rendered  to  this  department,  at  my  request,  I  learn  that 
since  1850  its  bills  have  been  paid  out  of  the  funds  of  the  insti- 
tution to  the  amount  of  $17,092.42.  Up  to  1856  the  institution 
received  from  the  paper,  $670.53.  Since  1856.  or  for  twenty-two 
years,  the  treasurer  reports  no  receipts  from  the  paper,  l)ut  says: 
'  I  have  understood  and  believe  that  they  have  been  spent  in  edi- 
torial services,  and  the  purchase  of  books  for  the  asylum  libra- 
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ries.'  It  would  seem  then  that  one  at  least  of  our  charitable 
institutions  not  only  has  large  miscellaneous  receipts,  the  vouch- 
ers for  the  expenditure  of  which  never  come  to  this  department, 
but  that  it  has  receipts  the  amount  of  which  its  own  treasurer 
cannot  state,  and  the  vouchers  to  account  for  which  he  never 
sees.  It  would  be  difficult  to  properly  stigmatize  such  loose 
management." 

In  another  place,  the  Comptroller  renews  a  recommendation 
made  in  his  report  for  the  previous  year,  as  follows  : 

"  I  Avould  recommend  for  your  consideration  the  policy  of 
abolishing  all  local  boards  of  trustees,  and  the  erection  of  a  sys- 
tem by  which  the  diflerent  institutions  shall  be  managed  by  one 
controlling  power.  As  it  is,  the  responsibility  for  loose  and  ex- 
pensive management  is  not  centered  in  any  one.  If  we  are  to 
look  for  improvement  it  can  only  be  found  in  establishing  a 
fixed  and  definite  responsibility  in  place  of  the  present  plan 
where  there  is,  i)ractically,  no  accountability." 

A  resolution  embodying  these  views  was  introduced  into  the 
Senate  during  the  late  session,  but  was  tabled  on  the  motion  of 
the  senator  from  the  Utica  district,  and  failed  to  become  a  law. 
According  to  custom,  this  senator  selects  the  three  managers  of 
the  Asylum  nominated  by  the  Governor  to  tlie  Senate  each  year. 
As  stepping-stones  for  aspiring  politicians,  and  as  shelves  for  de- 
cayed ones,  as  well  as  favorable  ])oints  for  gaining  access  to  the 
State  treasury,  these  managerships  are  much  valued.  Thus  the 
asylum  boards  are  made  up  of  local  politicians,  by  whom  the 
interests  of  the  State  and  the  insane  are  as  little  considered  as 
abstract  justice  by  an  advocate  in  a  legal  contest.  The  appoint- 
ment of  politicians  from  both  parties  to  these  boards,  instead  of 
making  them  non-partisan,  as  was  intended  has  made  them 
doubly  partisan,  and  almost  impregnable.  Excellent  as  the  re- 
commendations of  the  Com]>troller  seem  to  be,  they  have  little 
chance  of  being  adopted  at  present. 

The  special  rejjort  of  the  Comptroller  upon  the  charitable  in- 
stitutions of  the  State,  whatever  may  be  its  immediate  effects,  is 
certain,  we  think,  to  mark  an  epoch  in  the  history  of  the  State 
asylums.  Their  financial  and  other  statistics,  from  the  begin- 
ning, are  tabulated  with  such  admirable  method  and  accuracy 
as  to  furnish  complete  data  for  investigation  and  reform.  With 
what  infinite  labor  this  task  has  been  accomplished,  the  readers 
of  the  Journal  who  have  followed  its  exposures  of  the  decep- 
tions, concealments,  and  juggling  with  figures  of  the  Utica  asy- 
lum, will  partly  appreciate.  We  shall  only  say,  that  the  report 
presents  in  a  light  more  striking  than  they  have  yet  been  seen, 
the  marvelous  extravagauce  ot  the  liospital  asylums.  Lack  of 
space  forbids  us  to  follow  it  in  detail,  but  it  is  only  just  to  our 
readers  to  copy  the  following  contrast  of  the  financial  adminis- 
tration of  the  asylum  at  Northampton,  Mass.,  with  that  at  Utica, 
in  proof  of  the  correctness  of  our  criticisms  of  the  latter  : 

"It   appears  from   the   repoi-t   of    the   Superiiiteudent   of   the 
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Utica  Asylum  that  for  the  year  ending  November  30th,  1878, 
there  was  received  from  sundry  counties  for  patients'  board, 
clothing,  and  miscellaneous  expenses,  the  sum  of  8101,946.51  ; 
from  sundry  private  patients,  §54,805.57,  making  a  total  of 
$166,752.08  received  from  counties  and  private  patients.  Divid- 
ing this  sum  by  600,  the  average  number  of  patients  for  the 
year,  we  find  that  the  average  amount  received  for  each  patient 
was  $261.25,  or  a  trifle  over  five  dollars  per  week,  as  against 
three  dollars  seventy  cents  and  eight  mills  at  Northampton. 
To  this  latter  sum,  however,  should  be  added  a  few  cents,  not  to 
exceed  twenty,  to  cover  the  amount  received  for  clothing  and 
damages  from  town  and  private  patients.  It  therefore  appears 
that  for  the  year  1878  the  amount  received  on  account  of  pa- 
tients was  at  least  a  dollar  and  ten  cents  per  capita  per  week 
more  at  Utica  than  at  Northampton  ;  or  stated  ^or  the  year,  the 
amount  received  at  Utica  from  counties  and  private  patients  was 
$57.25  per  capita  more  than  was  received  from  corresponding 
sources  at  Northampton.  The  excess  of  receipts  from  these 
sources  at  Utica  over  Northampton  was  greater,  rather  than  less 
than  this  amount,  for  the  twelve  years  preceding  1878,  yet  we 
find  that  while  at  Northami)ton  during  the  years  1866  to  1878 
inclusive,  every  expense,  including  re])airs  and  improvements  to 
the  extent  of  $156,701.31,  has  been  met  out  of  the  receipts  from 
patients,  the  Utica  Asylum,  with  its  receipts  from  this  source 
$57.25  per  capita  for  the  year  greater  than  at  Northampton,  has 
received  from  the  State,  duiing  the  thirteen  years  from  1866  to 
1878  inclusive,  the  same  period  covered  by  the  figures  given 
above,  $156,159.37  for  salaries  and  $384,886.71  for  additions, 
alterations,  repairs  and  other  purposes,  making  a  total  of  $641,- 
046.08  received  from  the  State,  in  addition  to  the  amount  re- 
ceived on  account  of  board  of  patients.  This  contrast  appears 
the  more  striking,  when  it  is  reflected  that  the  excess  of  receipts 
from  patients,  $57.25  per  capita  multiplied  by  the  average  num- 
ber of  inmates  in  the  Utica  Asylum  for  1878,  produces  the  sum 
of  $34,360  for  that  single  year." 

When  to  this  excess  of  $34,350  in  the  receipts  of  the  Utica 
asylum  for  maintenance  in  a  single  year  is  added  the  further  av- 
erage sum  of  $41,619  received  from  the  State  treasury  for  sala- 
ries and  for  repairs  and  impi-ovements,  the  total  ($75,969)  is  so 
large  that  without  the  fullest  explanation  it  will  be  classed  with 
the  sums  expended  on  account  of  the  canals  and  prisons  of  the 
State  before  the  days  of  reform.  The  entire  excess,  for  main- 
tenance and  for  repairs,  etc.,  in  the  Utica  expenditures,  has 
amounted  to  a  little  more  than  a  million  of  dollars  in  the  past 
fifteen  years.  It  cannot  be  the  true  friends  of  the  State  chari- 
ties, or  even  of  the  Utica  asylum,  who  combine  to  stifle  inquiry 
into  such  an  accusation  as  is  contained  in  these  figures. 

For  its  permanent  value  as  a  reference,  we  shall  also  copy  from 
this  report  a  tabular  statement  of  the  total  cost  of  support  per 
patient  in  each  of  twenty  asylums  of  the  highest  class,  for  the 
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year  1877.  It  will  be  seen  that  in  the  asylums  at  Poughkeepsie 
and  Middletown,  the  cost  is  even  greater  than  at  Utica.  But 
neither  of  these  asylums  is  completed,  and  their  expenditures 
are  a  less  perfect  index  of  their  management  than  those  of  the 
parent  institution.  The  table  shows  that  the  total  cost  per  pa- 
tient at  Utica  for  1877,  was  almost  exactly  double  that  at  Nort- 
hampton. This  is  a  difference  of  |110,000  against  the  expendi- 
tures of  the  former  asylum  for  the  year.  A  comparison  of  the 
maintenance  accounts  of  the  two  institutions  shows  an  excess 
of  $71,744  in  those  of  the  Utica  asylum  for  an  equal  number  of 
patients,  and  when  we  consider  that  at  Northampton  the  cost  of 
the  principal  supplies  is  from  five  to  ten  per  cent,  greater  than  at 
Utica,  the  difference  is  relatively  increased. 


NAME  OF  INSTITUTION. 


1.  Asylum  tor  the  Insane, 

"Toronto,  Ontario 

2.  Asylum  for  the  Insane, 

Brattleboro,  Vermont 

8.  Asylum  for  the  Insane, 

London,  Ontario 

4.  Hospital  for  the  Insane, 

Halifax,  Nova  Scotia 

5.  State  Lunatic  Asylum, 

Jackson,  Mississippi 

6.  Hospital  for  the  Insane, 

Dayton,  Ohio 

7.  State  Lunatic  Hospital, 

Taunton,  Mass. 

8.  State  Lunatic  Hospital, 

Northampton,  ilass 

9.  Hospital  for  the  Insane, 

Cleveland,  Ohio.. .    ..- 

10.  Hospital  for  the  Insane, 

St.  Peters,  Minn. 

11.  Central  Insane  Aslum, 

Jacksonville,   111. 

12.  Government  Hospital  for  the  Insane, 

Washington,  D.  C - 

13.  Hospital  for  the  Insane, 

Oshkosh,   Wis 

14.  Maine  Insane  Hospital, 

Augusta,  Me. . 

15.  State  Lunatic  Asylum, 

Harrisburg,  Pa 

16.  Hospital  for  Uie  Insane, 

Middletown,   Conn 

17.  Hospital  for  the  Insane, 

Catonsville,  Md. 

18.  State  Lunatic  Asvlum, 

Utica,  N.Y.  ..". ---- - 

19.  Hudson  River  State  Hospital, 

Poughkeepsie,  N.Y. 

20.  State  Homoeopathic  Asylum, 

Middletown,  N.  X.\ - 


Average 
number  of 
l)atients. 


(551 
472 
004 
347 
350 
571 
727 
476 
577 
563 
487 
770 
542 
411 
434. 
463 
245 
608 
219 
109 


Annual  cost     Annual  cost 
per  capita         per  capita 
excluding  re-  including    re- 
pairs.        I         pairs. 


$128  30 
136  07 
130  84 
140  46 
161  84 

161  88 

162  81 
166  34 
170  85 
177  77 
185  52 
202  69 
206  n 
208  49 
213  93 
226  24 
235  15 
288  96 
853  20 
419  75 


$133  39 
150  77 
140  20 
154  27 
167  58 
166  00 
194  90 
183  72 
177  19 
180  60 
217  81 
213  64 
210  92 
219  45 
231  59 
240  34 
246  01 
362  53 
365  59 
431  14 
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The  argument  for  the  "curative  policy"  in  the  care  of  the  in- 
sane, which  Ave  have  noticed  in  the  report  of  the  State  Board  of 
Charities,  the  Comptroller  terms  "  an  ingenious  argument  for 
high-priced  management,"  and  thoroughly  demolishes.  He 
shows  that,  in  New  York,  "  since  1850,  during  the  very  period 
when  the  cost  of  asylum  management  has  so  largely  increased, 
there  lias  been  a  steady  decrease  in  the  reported  recoveries." 
After  quoting  on  this  point  from  a  "  Report  on  Insanity,"  read 
before  the  Conference  of  Public  Charities  in  1877,  he  says  : 

"Dr.  Chapin's  deductions  are  more  than  confirmed  by  further 
investigation.  The  Utica  Asylum  was  opened  in  1843.  The  per- 
centage of  recoveries  for  the  first  five  years  of  its  existence, 
based  on  its  average  population,  was  49^.  The  percentage  of 
recoveries  on  the  average  population  for  the  last  five  years  has 
been  22^.  The  difference  is  not  so  striking  when  the  comparison 
is  made  of  the  percentage  of  recoveries  basedon  admissions, 
but  in  this  case  also  the  percentage  is  much  smaller  for  the  last 
five  years  than  for  the  first  five  years  in  the  life  of  the  institu- 
tion. On  the  other  hand,  the  percentage  of  deaths,  whether 
based  on  the  whole  number  treated,  or  on  the  average  popula- 
tion, has  been  larger  for  the  past  five  years  than  for  the  first  five 
years  after  the  opening  of  the  asylum,  yet,  in  the  intervening 
time  the  expenses  have  doubled." 

Dr.  Earle's  able  "Studies  relative  to  the  Curability  of  In- 
sanity," published  in  his  last  annual  report,  are  quoted  in  con- 
firmation of  these  deductions.  This  veteran  inquirer  finds  that 
the  McLean  Asylum,  at  Somerville,  jVIass.,  with  an  immense  in- 
crease "in  the  elegancies  of  accommodation,  and  a  nearly  seven- 
fold augmentation  of  current  expenses,"  reports  a  ratio  of  re- 
coveries diminished  sixty-one  per  cent,  between  the  years  1840 
and  1875.  This  really  proves  nothing  so  much  as  that  the  cases 
now  ]>laced  in  asylums  differ  very  greatly  from  those  of  former 
years.  But  at  least  it  "  effectually  disposes  of  the  argument  for 
a  high  rate  of  expenditure,  based  on  the  theory  of  increased 
curative  results,"  as  the  Comptroller  believes. 

The  misleading  financial  statements  which  appear,  year  after 
year,  in  the  reports  of  the  Utica  Asylum,  and  especially  in  its 
returns  to  the  J^tate  Board  of  Charities,  are  treated  by  the  Comp- 
troller with  a  fine  irony  which  is  very  effective.     He  says  : 

"  It  is  not  a  necessary  inference  that  there  existed  an  intention 
to  mislead.  The  trouble  is  as  likely  to  have  been  that  the  per- 
son making  the  report,  or  furnishing  tlie  figures,  /ailed  to  bear 
in  mind  the  object  of  pubUshing  thern.  Yet  it  may  be  that,  in 
some  cases,  a  desire  to  avoid  an  appearance  of  extravagance  has 
led  to  such  a  purposed  arrangement  of  figures  as  should  not 
enable  the  general  reader  to  gain  a  full  knowledge  of  the  subject." 

We  have  before  shown*  how  conscious  and  deliberate  are 
these  deceptive  arrangements  of  figures  in  the  accounts  of  the 

*  Vol.  II.,  page  782. 
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asylum  referred  to,  and  that  they  have  amounted  at  times  to 
$50,000  in  the  statement  of  its  weekly  cost  per  patient  for  a 
single  yeai".  And  we  may  observe  here  that  the  only  explana- 
tion which  has  been  ottered,  within  our  knowledge,  of  its  enor- 
mous expenditures,  is  destroyed  by  this  report.  It  has  been 
suggested  that  a  medical  and  philanthropic  fanaticism  for  the 
insane  inspires  the  administration  of  the  Utica  Asylum.  But 
the  Comptroller  finds,  by  a  careful  examination,  that  this  ex- 
travagance does  not  reach  the  patients.  Besides,  if  the  suggested 
explanation  were  the  true  one,  we  should  find  the  representatives 
of  the  Asylum  glorying  in  their  extravagance,  and  not  conceal- 
ing it  by  false  returns,  or  manii)ulating  Legislatures  to  prevent 
an  investigation. 

It  would  be  a  pleasure  to  add  the  thoroughly  fair  and  sensible 
remarks,  with  which  this  valual)le  report  concludes,  on  the  ne- 
cessity of  economy  in  the  use  of  uioney  for  charitable  |»urposes, 
and  especially  in  the  cost  of  asylum  i)nildings.  But  we  must 
hasten  to  the  latest  incident  in  the  history  of  asylum  reform  in 
New  York. 

On  the  8th  of  May  last,  several  well-known  medical  gentle- 
men of  New  York  City  appeared,  according  to  invitation,  be- 
fore a  committee  of  the  Senate  at  Albany,  to,  give  the  facts  and 
reasons  upon  which  had  been  based  a  petition  for  the  investiga- 
tion of  the  State  insane  asylums.  That  petition  was  published 
in  the  last  number  of  the  Journal,  with  the  comment  that  the 
statements  made  in  it  with  respect  to  the  management,  medical, 
financial  and  administrative,  of  these  asylums,  were  serious,  and 
that  the  fullest  examination  of  them  should  be  made.  This 
opinion  was  only  partially  concurred  in  by  the  superintendents. 
They  deemed  the  charges  serious  enough,  as  it  would  seem,  but 
were  strongly  opposed  to  an  investigation.  This  view  they  were 
permitted  to  present  to  the  committee  in  a  formal  hearing,  be- 
fore the  charges  against  them  were  heard,  and  with  complete 
success.  The  committee,  whose  leading  member  M'as  the  senator 
from  the  Utica  district,  reported  against  the  petitioners,  and  the 
dreaded  inquiry  was  once  more  avoided. 

The  first  series  of  charges  were  directed  to  the  administration 
of  the  asylums.  They  accuse  the  superintendents  of  gross  neg- 
lect of  duties  which  they  are  liberally  paid  by  the  State  to  per- 
form, and  of  some  serious  abuses  in  the  treatment  of  the  insane. 
In  no  way  could  a  confession  of  the  general  truth  of  these 
charges  have  been  more  clearly  made,  than  by  the  efibrts  put 
forth  to  prevent  their  investigation.  But  it  would  be  wrong  to 
suppose  that  all  the  superintendents  were  equally  guilty,  or  that 
there  were  none  who  were  quite  guiltless  of  these  offences. 
Some,  we  are  sure,  were  moved  by  an  ei^prit  de  corps  arising  from 
fellow-membership  in  a  narrow  and  exclusive  society,  still  gov- 
erned by  the  spirit  and  traditions  of  the  last  century.  We  be- 
lieve that  these  gentlemen  have  done  a  serious  wrong  to  the 
public  and  to  the  medical  profession  not  only,  but  to  themselves. 
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Their  absolute  and  irresponsible  control  of  asylums  is  already 
lost,  and  no  attempts  to  shield  their  methods  from  public  and 
professional  criticism,  or  their  unworthy  members  from  reproach, 
can  long  avail.  Of  the  truth  of  this  the  better  class  of  asylum 
superintendents,  who  are  largely  in  the  majority,  should  be 
assured. 

The  second  series  of  charges  relate  especially  to  the  profes- 
sional qualifications  of  the  superintendents.  That  not  any  of 
them  are  qualified  according  to  the  standard  of  the  petitioners, 
is  no  doubt  true,  and  it  is  quite  impossible  that  it  should  be 
otherwise,  under  the  present  organization  of  asylums.  Each 
superintendent  is  now  practically  the  steward  of  his  institution 
more  than  its  jDhysician,  and  to  these  functions,  as  the  Comptrol- 
ler has  pointed  out,  is  unfortunately  added  that  of  lobbyist.  In 
our  opinion  he  is  in  general  much  less  blameworthy  for  what  he 
has  not  done  in  pathological  studies,  than  for  making  a  pretense 
of  them  for  advertising  and  lobbying  purposes.  This  oftense  is 
plainly  charged,  and  the  proof's  of  the  charge  are  so  clear  that 
no  medical  reader  of  asylum  reports  can  fail  to  be  convinced. 
We  have  before  referred*  to  Dr.  Gray's  summary  of  contribu- 
tions to  the  pathology  of  insanity,  after  ten  years  of  study,  at  an 
annual  cost  to  the  State  of  $5,000  and  upwards.  "It  is  impos- 
sible," says  Dr.  Gray,  in  opening,  "  to  define  the  pathology  of 
insanity  in  distinct  terms,  as  it  is  still  a  subject  of  investigation." 
Can  we  hesitate  for  a  moment  as  to  the  real  value  of  studies 
undertaken  from  such  a  scientific  and  logical  standpoint? 
Would  it  be  possible  to  imagine  Dr.  Draper  or  Dr.  Dalton  at  a 
loss  to  define  any  province  of  physiology,  and  for  the  reason  that 
it  is  still  a  subject  of  investigation  ?  What  jjrovince  of  physi- 
ology or  pathology  is  not  still  in  this  state,  and  what  has  this 
fact  to  do  with  the  task  of  defining  it  ?  VVe  ask  the  reader's 
pardon  for  dwelling  an  instant  on  so  obvious  a  point,  but  it  fur- 
nishes a  true  key  to  the  entire  field  of  Dr.  Gray's  "  researches," 
which  have  filled  from  twenty  to  forty  pages  of  each  of  his  an- 
nual reports  for  many  years.  They  consist  of  a  description  of 
degenerative  changes  found  in  the  brains  of  the  insane,  which 
have  long  ago  been  proved  to  have  no  definite  relation  to  mental 
disorder.  Thus  they  are  as  far  from  having  any  value  in  the 
pathology  of  insanity  as  a  description  of  the  same  changes  in 
the  brains  of  inebriates — -where  they  are  also  found — would  have 
in  a  pathology  of  inebriety. 

But  it  is  not  necessary- to  dwell  longer  upon  so  unpleasant  a 
subject.  We  are  aware  that  it  will  be  admitted  by  those  even 
who  consider  themselves  the  special  friends  of  asylums  and  tiie 
insane,  that  these  so-called  "studies"  are  not  really  serious,  but 
intended  solely  for  popular  and  legislative  reading.  There  can 
be  no  doubt  of  this  fact  in  the  mind  of  any  physician  who  has 
been  fairly  grounded  in  the  principles  of  medical  science.     liut 

*  Vol.  III.,  page  352. 
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we  must  again  warn  medical  superintendents  that  the  public 
mind,  at  the  present  day,  can  be  only  temporarily  controlled  by 
"  arguments "  of  this  sort.  Its  reasoning,  though  but  partly 
conscious  and  articulate,  finally  leads  to  just,  practical  conclu- 
sions. Enlightened  public  opinion,  indeed,  is  the  only  ground 
of  real  and  permanent  reform  ;  and  when  it  shall  have  become 
fully  understood  that  such  delicate  and  responsible  pul)lic  duties 
as  the  care  of  the  insane  are  committed  to  officials  exercising 
absolute  authority,  accountable  to  no  one  for  their  expenditures, 
and  openly  combined  to  resist  all  attempts  at  investigation,  asy- 
lum reform  will  be  no  longer  delayed. 

In  conclusion,  we  shall  present  a  resume  of  the  changes  in 
asylum  organization  and  management,  suggested  by  the  move- 
ment for  reform  now  in  progress  in  New  York,  and  by  our  own 
observation  and  experience  : 

1.  To  abandon  the  theory  of  asylums  which  considers  them 
chiefly  as  lunacy-cures,  established  for  the  benefit  of  local  inter- 
ests, and  to  be  maintained  by  lobbying  and  advertising. 

2.  To  abolish  the  local  boards  of  trustees,  and  adopt  a  system 
of  State  management  for  State  institutions,  with  a  single  re- 
sponsible head,  in  place  of  the  present  formal  management. 

3.  To  devolve  the  medical  and  general  supervision  of  asylums 
upon  the  State  Board  of  Charities,  which  should  be  composed  in 
large  part  of  physicians. 

4.  To  enact  a  law  similar  to  that  providing  for  the  removal 
of  trustees  of  savings  banks  for  abuses  of  trust,  so  that  com- 
missioners or  trustees,  charged  with  the  supervision  of  asylums, 
and  neglecting  or  abusing  their  trusts,  might  be  summarily 
removed. 

5.  The  enforcement  of  a  law  never  carried  into  effect,  author- 
izing the  admission  of  jtrivate  patients  into  asylums  only  when 
there  are  vacant  places  not  required  for  public  patients  ;  and  the 
charging  of  a  uniform  price  of  maintenances  to  both  these 
classes,  instead  of  leaving,  as  now,  the  price  to  be  paid  by  pri- 
vate patients  at  the  discretion  of  the  superintendent,      l.  a.  t. 


II.— DURET  :     CEREBRAL  TRAUMATISMS,  &c. 


l&TUDES    EXPERIAIENTALES    ET    ClINIQUES  SUB  LES   TrAUMATISMES 

Cerebraux.     Par  le  Dr.  H.  Duret.     Paris,  1878.     Pp.  369. 
{Experimental  and  clinical  studies  of  cerehral  traumatisms.) 
{Continued  from  January  No.) 
In  explaining  the   temporary  tetanic    symptoms  which  some 
times  follow  a  severe  bloAV  on  the  head  of  an  animal,  some  inter- 
esting remarks  are  made,  which  may  have  a  wider  range  of  ap- 
plication than  the  author  seems  to  have  given  them.      At  any 
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rate  we  will  place  tiiem before  the  reader.  He  says,  "  The  tetanic 
state  extends  alike  to  the  muscles  of  the  vegetative,  as  well  as 
those  of  the  life  of  relation:  1st,  the  muscles  of  the  members,  of 
the  face,  of  the  trunk,  of  the  tail,  the  eyes,  &c.,  pupillary  contrac- 
tions, muscles  of  respiration,  cfec.  ;  2d,  muscles  of  the  rectum,  of 
the  bladder,  of  the  salivary  and  lachrymal  ducts,  &c.,  and  vas- 
cular muscles.  There  is  not  the  least  doubt,  but  that  a  'con- 
tracture '  so  rapid,  so  general,  and  having  such  intensity,  is  reflex. 
What  is  the  sensitive  part,  which  is,  or  may  be  the  point  of  de- 
[larture,  of  the  irritation  provoking  the  reflex  ?  It  is  the  me- 
dulla, and  in  the  medulla,  is  chiefly  the  restiform  bodies,  which 
are  so  much  injured  by  the  shock  of  the  cephalo-rachidian  fluid," 
produced  as  was  shown  in  the  earlier  part  of  this  notice.  The 
author  proceeds  to  support  his  opinion,  that  the  restiform  bodies 
are  chiefly  involved  in  the  production  of  the  tetanic  phenomena, 
by  the  following  arguments: 

That  they  are  found  to  be  the  especial  seats  of  injury  in  the 
examination  })Ost  mortem  of  such  cases.  That  the  "  restiform 
bodies  are  sensitive  parts,  and  mechanical  irritation  of  the  same, 
by  experimental  means,  produces  the  same  tetanic  phenomena," 
as  have  been  seen  in  Dr.  Duret's  cases.  Even  very  slight  me- 
chanical irritation  of  these  bodies  produces  a  general  tetanic 
movement,  its  severity  being  proportioned  to  that  of  the  irrita- 
tion, at  times  producing  complete  opisthotonos.  At  this  point 
Dr.  Duret  supports  himself  by  the  authority  of  his  former 
master,  Professor  Yulpian.  Dr.  Duret  declares,  that  irritation 
of  no  other  part  of  the  medulla  produces  such  phenomena 
with  so  much  readiness  and  perfection.  Though  not  a  new  fact, 
yet  this  is  an  important  one,  one  upon  which  enough  stress 
has  not  been  laid  by  clinicists  in  their  endeavors  to  localize  cen- 
trally such  disorders.  Inasmuch  as  this  is  an  important  point, 
we  will  quote  at  greater  length  from  our  author  :  He  says,  "In 
no  other  part  of  the  nervous  system  do  w^e  find,  except  perhaps 
in  the  peduncles,  and  the  posterior  part  of  the  internal  capsule, 
collected  so  many  sensory  fibres,  which  by  reason  of  their  short 
course,  exert  a  powerful  action  on  the  reflex  motor  centres,  with 
which  they  stand  united.  Why  not  admit  then,  that  the  violent 
reflex  tetanic  contractions  are  the  result  of  their  excitation  ?"  In 
the  course  of  this  discussion.  Dr.  Duret  denies  that  the  phe- 
nomena could  be  due  to  irritation  of  the  dura  mater,  or  its 
nerves,  as  there  exist  reasons  for  thinking  may  be  true,  at  least 
in  some  cases.  The  extreme  vascular  perturbations,  which  occur 
in  cases  like  those  under  discussion,  are  examined  at  some  length, 
but  nothing  of  importance  to  our  readers  is  developed,  since 
this  class  of  subjects  has  been  discussed  in  the  Journal,  many 
times  at  great  length,  from  its  first  appearance. 

But  it  may  not  be  amiss  to  note  at  this  point  that  during  the 
l)resence  of  the  tetanic  symptoms.  Dr.  Duret  believes  himself  to 
liave  demonstrated  that  there  exists  a  spasm  of  the  whole  arte- 
rial system,  of  the  br.iin  as  well  as  of  the  periphery,  and  that  with 
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a  disappearance  of  the  tetanic  symptoms,  there  is  a  contrary 
state  of  the  vessels. 

But  we  would  not  pass  on  without  calling  attention  to  the 
significance  of  the  fact,  as  it  seems  to  be,  that  the  restiform 
bodies  are  sensitive.  Tlie  fibres  of  which  these  bodies  are  com- 
posed appear  to  go,  at  least  mostly,  to  the  cerebellum.  Do  any 
considerable  number  among  them  go  elsewhere,  or  is  the  cere- 
bellum sensitive?  This  is  a  question  that  has  never  been  satis- 
factorily answered,  so  far  as  we  know,  but  into  a  discussion  of 
which  we  cannot  now  enter,  and  in  relation  to  which,  in  the 
seeming  conflict  between  anatomical  and  physiological  research, 
we  have  not  been  able  to  arrive  at  definite  opinions. 

In  drawing  practical  conclusions  from  his  experiments,  con- 
sisting of  blows  on  the  head,  of  varying  degrees  of  force,  and  of 
observations  of -the  phenomena  which  resulted,  Dr.  Duret  finds 
that  blows  on  the  front  of  the  head  are  more  grave  than  those 
made  on  the  lateral  regions  of  the  same. 

Among  the  other  experimental  cases  detailed  of  great  inter- 
est, is  one  of  a  sudden  traumatic  locomotor  ataxia,  the  principal 
lesion  being  in  the  posterior  columns  of  the  upper  portion  of 
the  spinal  cord. 

After  a  prolonged  study  of  the  phenomena  belonging  to  each 
variety  of  shock.  Dr.  Duret  deduces  the  following  general  laws  : 

1.  "When  a  localized  lesion  is  produced  by  the  traumatic  ac- 
tion of  the  cephalo-rachidian  liquid,  in  any  region  whatever  of 
the  myelencephalon,  it  is  revealed  by  certain  signs,  which  are  in 
relation  with  the  functions  of  the  wounded  part. 

2.  "  In  the  first  period  of  the  phenomena  of  shock,  the  signs 
diiFer  according  to  the  degree  of  intensity  of  the  lesion  produced. 

(1.)  "If  the  destruction  of  the  wounded  part  (centre  or  con- 
ductor) is  complete,  there  is  a  loss  of  function,  a  paralysis. 

(2.)  "  If  the  lesion  is  light  and  non  destructive,  and  consists  in 
a  light  shock,  there  is  or  will  be,  by  mechanical  irritation,  exalta- 
tion of  function. 

3.  "  In  the  second,  or  period  of  congestive  and  inflammatory 
reaction,  if  the  destruction  of  the  part  is  complete,  we  may 
nevertheless  observe  at  first  phenomena  of  exaltation  generally, 
finally  succeeded  by  ]iaralysis. 

4.  "  In  all  periods  there  may  be  exhibited  phenomena  of  diffu- 
sion of  symptoms,  such  as  epileptiform  attacks,  contractui'es, 
reflexes,  &c."     (P.  137.) 

But  it  will  not  be  possible  to  refer  to  all  the  suggestive  results 
arrived  at  and  comments  made  by  Dr.  Duret  in  this  portion  of 
his  memoir.  We  strongly  commend  them  to  our  readers — es- 
pecially the  summary  found  between  pages  153  and  157. 

Next  follows  a  discussion  of  intra-cranial  pressure,  in  which 
the  researches  of  Leyden  and  others  are  mentioned,  and  their 
results  substantially  adopted,  to  the  eflTect,  that  there  exists  a  de- 
gree of  intra-cranial  pressure  which  cannot  be  referred  to  the  at- 
naosphere.     M.  Duret  in  the  experimental  treatment  of  this  sub- 
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ject,  employs  mostly  localized  pressure,  such  as  results  where  wax 
is  injected  between  the  dura  mater  and  bony  w^alls  of  the  cra- 
nium, or  between  the  dura  and  brain,  the  injection  being  made 
through  a  small  hole  in  the  cranial  wall.  The  practical  conclu- 
sion reached*  is  that  such  localized  compression  exerted  on  the 
surface  oi  the  hemispheres  causes  general  amemia  of  the  brain 
and  medulla,  thus  causing  in  various  degrees  cessation  of  the 
blood-supply  to  the  same.  What  happens  in  such  experimental 
ksions,  no  doubt  happens  in  the  accidents  to  which  human  be- 
ings are  subject,  in  which  there  is  fracture  with  depression,  or 
meningeal  or  other  hemorrhages.  The  explanation  of  the  phe- 
nomena in  the  one  case,  is  applicable  to  those  of  the  other. 

This  subject  of  intra-cranio-spinal  pressure,  we  regard  as  one 
of  extreme  importance,  not  only  in  relation  to  such  researches 
as  those  of  Dr.  Duret,  and  the  recent  researches  of  Leyden,* 
but  in  relation  to  changes  in  barometrical  pressure,  and  the  wide- 
spreading  eifects  of  the  same,  on  intra-cranial  pressure,  the  rela- 
tions of  heat  and  cold  to  the  same,  on  account  of  changes  in 
the  cutaneous  circulation,  and  corresponding  thereto,  changes 
in  intra-cranial  vascular  pressure,  and  also  changes  in  posture 
and  its  effects  on  the  same.  Tliese  subjects  have  not  been 
studied  as  they  deserve  to  be,  and  in  the  future  will  be,  in  their 
hygienic  and  therapeutic  relations,  but  we  cannot  enter  on  a 
consideration  of  the  same  now.  There  is  an  interesting  chapter, 
on  intra-ventricular  hemorrhages,  especially  in  relation  to  the 
muscular  "contractures"  which  have  been  so  often  observed  to 
follow  them.  Dr.  Duret  has  produced  experimeTitally,  the  same 
lesions  as  have  been  observed  clinically  by  Charcot,  Vulpian 
and  others,  and  with  essentially  the  same  results.  The  "  con- 
tractures" produced  by  intra-ventricular  hemorrhages  are  due, 
according  to  M.  Duret,  directly  to  "  irritation  of  the  peduncular 
expansion,  or  of  the  restiform  bodies,  that  is  to  say,  of  the 
sensitive  parts  neighboring  to  the  seat  of  hemorrhagic  le- 
sion." 

But  this  explanation  by  M.  Duret  of  the  mechanism  of  the 
"contractures"  mentioned,  following  hemorrhages  into  the  ven- 
tricular cavities,  has  been  lately  contested  by  M.  Cossy,  in  a 
series  of  observations  which  it  is  our  intention  to  give  the  re- 
sults of  in  a  future  number  of  the  Journal,  and  which  were  re- 
ferred to  briefly  in  our  last  issue  (P.  370).  He  denies  that  the 
cause  of  the  "  contractures,"  is  due  to  irritation  of  the  sensory 
parts  of  the  peduncular  expansion,  more  especially  of  the  resti- 
form bodies.  31.  Cossy  found  injections  into  the  lateral  and 
third  ventricles,  which  did  not  appear  to  involve  the  restiform 
bodies,  to  produce  the  "  contractures."  He  concludes  they 
must  be  due  to  irritation  of  the  excito-raotor  parts  of  the  internal 
capsule  and  cerebral  peduncles.  He  moreover  denies,  that  the 
convulsions  due  to  blows  on  the  head  are  due  to  shock  in  the 
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fourth  ventricle,  produced  by  the  ceplialo-rachidian  fluid,  as 
claimed  by  Dr.  Duret.  He  found  that  convulsions  due  to  ven- 
tricular hemorrhage  did  not  follow  any  more  certainly  if  in  the 
fourth,  than  if  in  the  lateral  ventricles.  Indeed,  in  twenty  cases 
of  hemorrhage  in  wdiich  blood  reached  the  fourth  ventricle,  in 
eight  only  were  convulsions  present,  in  the  other  twelve  they 
were  absent.  But  w^e  do  not  see  that  i\I.  Cossy's  observations 
invalidate  the  fundamental  positions  assumed  by  Dr.  Duret,  or 
that  the  latter  has  correctly  explained  the  mechanism  of  his  own 
cases. 

We  now  come  to  the  most  valuable  portion  of  Dr.  Duret's 
work,  at  least  on  some  accounts.  It  relates  to  the  part  played 
by  the  dura  mater  and  its  nerves  in  case  of  injury  and  disease. 
The  profession,  so  it  seems  to  us,  is  only  beginning  to  be  aware 
of  the  great  importance  of  this  membrane  in  intra-cranial  dis- 
ease. 

This  part  of  the  work  is  very  properly  introduced  by  an  ac- 
count of  the  nerves  of  the  dura,  which,  as  it  should  be  remem- 
bered, are  chiefly  from  the  fifth  pair.  Those  fibres  which  supply 
the  ethmoidal  and  orbital  portions  of  the  dura,  are  chiefly  from 
the  ethmoidal  branch  of  the  nasal,  which  is  from  the  first  division 
of  the  nerve.  Those  supplying  the  middle  region  come  from 
the  ganglion  of  Gasser,  according  to  Cruveilhier,  those  supply- 
ing the  posterior  come  from  the  ophthalmic  branch  of  Willis  of 
the  fifth.  The  nerves  of  the  dura  lie  quite  near  its  free  surface, 
and  are  quite  abundant.  This  membrane  is  not  onl}'  highly  sen- 
sitive, but  is  very  vascular.  The  dura  mater  is  exquisitely  sen- 
sitive, especially  in  disease,  as  is  well  known. 

At  this  point  our  author  begins  the  recital  of  experiments  on 
this  membrane,  by  which  he  is  able  to  show  indubitably,  that  by 
irritation  of  the  same  produced  in  various  ways,  reflex  move- 
ments were  readily  produced  not  onl}-  in  the  voluntary  muscles 
of  the  face,  members,  eyes,  &c.,  but  of  the  involuntary,  as  those  of 
the  iris,  heart,  vessels,  &c. 

Dr.  Duret  carefully  distinguishes,  as  some  others  have  not 
done,  between  the  reflex  movements  produced  by  excitation  of 
the  nerves  of  the  dura,  and  those  which  result  from  irritation  of 
the  cortex  of  the  brain,  now  so  well  known  since  the  original 
researches  of  Hitzig,  Ferrier  and  others. 

Dr.  Duret  partly  agrees  with  Dr.  Dalton,  of  New  York,  that 
the  convulsions  which  result  from  irritation  of  the  dura,  are 
more  likely  to  be  on  the  same  side  as  the  irritation,  than  is  the 
case  with  convulsions  caused  by  so-called  irritation  of  the  cortex; 
in  this  latter  case  the  convulsions  are  always,  according  to  Dr. 
Duret,  on  the  opposite  side  to  that  operated  on.  In  this  part  of 
his  subject  he  quotes  to  considerable  extent  the  researches  of 
his  collaborator,  M.  Bochefontaine.  If  the  irritation  of  the  dura 
was  mild,  the  convulsions  w^ere  restricted  and  were  usually  on  the 
side  operated  on,  as  will  be  readily  understood  by  those  acquainted 
with  the  mechanism  and  modes  of  action  of  the  nervous  system. 
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If  the  irritation  is  more  severe,  then  the  convulsions  were  not 
only  more  wide-spreading,  but  often  extended  to  the  opposite 
side  of  the  body,  as  may  be  readily  understood  when  we  con- 
sider the  structure  of  the  medulla,  and  the  wide  range  of  central 
relations  of  the  trigeminal  root  in  the  same.  In  cases  of  irrita- 
tion of  the  dura,  which  lead  to  reflex  vascular  disturbances 
through  the  vaso-motor  nervous  system,  it  is  noted  by  Dr.  Duret, 
that  the  cerebral  circulation  is  especially  liable  to  derangements. 
This  we  regard  as  an  exceedingly  important  fact,  in  its  clinical 
•relations.  For  what  is  observed  in  experimental  cases,  is  also 
true  for  pathological  clinical  cases.  It  is  exceedingly  common 
to  have  localized  disease  of  the  dura  which  may  and  does  give 
rise  to  a  multitude  of  symptoms  according  to  its  extent  and  seat, 
as  well  as  its  nature  and  degree  of  acuteness.  Dr.  Duret 
feels  authorized  to  declare  as  the  result  of  his  observations, 
that  "  contractures,"  secondary  to  lesions  of  the  convexity 
of  the  hemispheres,  are  due  to  irritation  of  the  nerves  of 
the  dura  mater.  He  generalizes  as  follows  :  "  Lesions  of  motor 
regions,  centres  or  conductors,  manifest  themselves  by  local- 
ized clonic  spasms,  by  spasms  generalized  under  the  form  of  epi- 
leptic attacks,  or  by  paralyses.  Lesions  of  sensitive  fibres  are 
revealed  by  pain,  by  hyperesthesias,  by  ansesthesias,  or  by  refex 
motor  plienomena,  '  contractures,'  or  tetanic  attacks."  And  ac- 
cording to  our  author,  the  chief  seat  of  the  sensory  irritation 
which  produces  such  phenomena  (so  far  as  the  cranium  is  con- 
cerned), is  the  dura. 

The  work  then  concludes  with  chapters  on  the  rule  of  the  vessels 
of  the  meninges  in  cerebral  traumatisms,  and  on  the  role  of  the 
different  parts  of  the  encephalon  in  cerebral  traumatisms.  But 
under  these  latter  heads  there  is  at  this  date  much  less  that  is  new 
or  suggestive.  Dr.  Duret,  as  is  known  long  since  to  our  readers, 
accepts  like  the  majority  of  French  physiologists,  the  localiza- 
tion of  functions  in  the  brain,  more  particularly  its  cortex,  and 
towards  the  establishment  of  this  doctrine  our  author  has  made 
no  insignificant  contributions  from  his  own  researches.  The  vol- 
ume is  closed  by  quite  a  number  of  finely  executed  colored 
drawings,  illustrating  in  an  instructive  manner  the  descriptions 
in  the  text. 

Altogether  this  is  a  highly  valuable  and  suggestive  contribu- 
tion to  the  physiology  and  pathology  of  the  central  nervous  sys- 
tem. But  the  work  was  evidently  prepared  for  the  press  in  some 
haste,  and  in  no  small  measure  lacks  in  that  thoroughness  and 
strength  of  discussion  which  prevails  in  the  works  of  his  former 
masters,  Charcot  and  Yulpian.  We  would  not  close,  however, 
without  expressing  a  lively  sense  of  obligation  to  its  author,  for 
the  benefits  obtained  in  the  perusal  of  his  excellent  work,  which 
we  do  not  hesitate  to  recommend  to  our  readers. 
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III.— THE   VAGUS   NERVE. 


I. — Die  trophischen  Beziehuxgen  der  Nervi  Vagi  zum  Herz- 
MUSKEL.     Von  Dr.  Hermann  Eichhorst.     Berlin:  ISTQ.     A. 
Hirschwald.     Pp.   38.     {71ie  trophic  relations  of  the  vagi, 
nerves  to  the  heart  muscle.) 

n. FOLGEN  DER  VAGUS-DURCHSCHNEIDUNG  BEI  VcKGELN.    (  Co?lSe- 

quences  of  Section  of  the  vac/ics  in  birds.)     Richard  Zander. 
Pfliiger's  Archiv  fiir  Physio'logie,  Bd.  19,  p.  263  (1879). 

I.  Up  to  the  present  day  it  is  still  an  open  question,  in  what 
manner  death,  the  inevitable  consequence,  is  caused  by  section 
of  the  pneumogastric  nerves.  The  autopsy  of  the  animals  re- 
veals almost  always  an  inflammation  of  the  lungs.  But  since 
we  know,  from  the  researches  of  Traube  and  others,  that  this 
condition  is  caused  by  the  entrance  of  saliva,  food,  etc.,  into  the 
insensible  bronchial  tubes,  we  can  prevent  it  altogether  by  proper 
management.  Nevertheless,  the  animals  operated  upon  cannot 
escape  deatli.  As  the  true  cause  of  death,  Eichhorst  claims  an 
impaired  nutrition  of  the  heart,  and  bases  this  view  upon  the 
following  observation,  commencing  with  birds,  but  studying 
also  the  phenomena  in  mammals. 

It  has  been  claimed  by  CI.  Bernard  that  irritation  of  the 
vagus  in  birds  does  not  arrest  the  heart.  While  some  other 
observers  had  previously  arrived  at  other  results,  the  matter 
was  particularly  investigated  by  Einbrodt  {3Iuller^s  Archiv,  1859, 
p.  439),  who  did  prove  an  inhibitory  influence  of  the  vagus  upon 
the  heart  of  the  bird,  but  found  the  nerve  easily  exhaustible. 
This  result  Eichhorst  confirms  fully,  but  he  disagrees  with  the 
former  author  as  to  the  cause  of  death.  Einbrodt  stated  that 
his  animals  died  from  impaired  digestion  and  nutrition,  while 
Eichhorst  claims  that  these  conditions  can  be  entirely  prevented 
by  proper  care.  But  nowhere  in  the  brochure  does  he  tell  us  in 
what  the  care  consists. 

The  consequences  of  division  of  the  two  vagi  in  pigeons,  ravens 
and  jackdaws  are  the  following:  The  pulse  is  at  once  accele- 
rated, and  respiration  becomes  dyspnoeic.  Inspiration  is  deep 
and  slow,  while  the  expiratory  effort  is  rather  sudden,  and 
accompanied  by  a  squeaking  sound.  The  respiratory  movements 
become  reduced  to  20,  10,  or  even  5  per  minute.  The  pulse 
becomes  too  rapid  to  be  counted,  amounting  to  more  than  250 
per  minute,  and  the  cardiac  sounds  lose  their  clear  timbre  and 
become  muflied.  Various  other  symptoms  occur,  but  they  are 
neither  constant  nor  important.  Attempts  at  swallowing  and 
oozing  of  a  viscid  fluid  from  the  mouth  are  often  observed  for  a 
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short  time  after  the  operation.  Contrary  to  all  experience  upon 
mammals,  Eichhorst  claims  to  have  found  no  impairment  of  di- 
gestion in  birds.  He  claims  to  have  seen  them  eat,  and  found 
their  stomach  and  intestines  filled — food  undergoing  digestion. 

The  disturbances  of  circulation  and  respiration  diminish 
gradually  during  the  course  of  the  second  day  after  the  opera- 
tion. Still,  the  animals  are  evidently  sick.  Their  eyes  appear 
dull,  their  plumage  is  disordered,  the  birds  are  crouched  in  a 
corner  of  the  cage  in  an  apathetic  manner.  But  in  a  few  days 
they  regain  their  former  liveliness,  and  present  no  appearance  of 
suftering.  Nevertheless,  they  die  inevitably,  usually  about  the 
end  of  the  first  week.  The  death  occurs  sometimes  quite  sud- 
denly; in  other  instances  it  is  preceded  by  dyspnoea  for  some 
hours. 

After  death  no  change  can  often  be  detected  with  the  un- 
aided eye.  The  author  denies  directly  that  the  birds  presented 
any  appearances  of  starvation.  In  birds  p>neumonia  does  not 
occur  as  the  consequence  of  sectioii  of  the  vagi.  Occasionally  a 
slight  quantity  of  a  clear,  frothy  fluid  can  be  pressed  out  of  the 
pulmonary  tissue,  but  there  is  never  any  evidence  of  inflam- 
mation. This  is  in  accordance  with  Traube's  theory  of  the 
origin  of  the  pneumonia  from  swallowing  the  buccal  fluid  and 
food,  since  this  cannot  occur  in  birds. 

The  heart  is  always  found  diseased  after  death.  Sometimes 
no  morbid  change  can  be  seen  with  the  unaided  eye;  in  other 
cases  the  organ  is  pale,  relaxed  and  friable;  most  frequently  it 
is  studded  with  yellowish  streaks  and  spots  of  varying  extent — 
mostly  near  the  inner  surface.  The  left  ventricle  is  always  more 
implicated  than  the  rest  of  the  heart.  The  extent  of  the  change 
does  not  depend  alone  upon  the  time  after  the  operation,  but 
varies  in  different  animals.  The  microscope  reveals  always  that 
a  large  number  of  the  muscular  fibres  of  the  heart  are  filled  with 
fat  granules  and  drops,  and  that  the  striation  has  disappeared 
in  the  entire  fibre,  or  at  least  a  portion  of  it.  The  muscle 
nuclei  can  no  longer  be  recognized. 

This  fatty  degeneration  might  be  referred  to  three  conditions: 
the  dyspna^a,  the  pulse  acceleration,  or  the  division  of  any 
trophic  nerve  fibres.  The  first  ground,  suggested  by  the  recent 
researches  of  Frankel  on  fatty  degeneration  as  the  consequence  of 
reduced  supply  of  oxygen,  is  really  untenable.  Previous  observ- 
ers have  found  tliat  (at  least,  in  rabbits),  the  absolute  quantities 
of  O  and  COj  remain  the  same  as  before  section  of  the  pneumo- 
gastric  nerves,  the  disturbance  of  respiration  referring  only  to 
the  rhythm.  For  want  of  apparatus,  the  author  could  not  verify 
this  in  the  case  of  birds;  but  he  refers  at  least  to  the  perfect 
return  of  normal  respiratory  rhythm  in  the  course  of  the  second 
day. 

The  degeneration  can  also  not  be  attributed  to  the  increased 
work  of  the  heart.  In  order  to  exclude  this  as  the  cause  Eich- 
horst supplied  birds  during  a  period  of  even  ten  days  with  sufli- 
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cient  atropin  to  paralyze  the  inhibitory  fibres  and  raise  the  pulse 
to  300  to  400  per  minute.  Nevertheless  no  degeneration  of  the 
heart  muscle  was  produced.  Hence  the  author  suggests  the  ex- 
istence of  trophic  fibres  in  the  trunk  of  the  vagus  as  the  real 
cause. 

In  rabbits  the  cardiac  changes  are  not  seen  ordinarily  on  ac- 
count of  the  early  death  of  the  animals.  They  are  usually  car- 
ried oif  within  the  first  twelve  hours  by  a  pneumonia  caused  by 
the  entrance  of  food  and  fluid  into  the  lungs.  But  the  pulmon- 
ary process  can  be  prevented  by  tying  a  canula  into  the  opened 
trachea,  and  in  this  case  the  rabbits  can  survive  two  or  four  days. 
Taking  these  precautions  Eichhorst  could  always  find  cardiac 
degeneration.  The  heart  was  soft,  pale  and  friable,  and  as  in 
the  case  of  the  birds,  marked  with  irregular  fine,  yellow  streaks. 
Many  or  most  fibres  had  lost  their  striation,  and  presented  the 
appearance  of  wcc-y  degeneration.  In  birds,  on  the  other  hand, 
only  fatty  degeneration  could  be  seen,  there  was  no  proliferation 
of  nuclei,  or  any  other  evidence  of  an  inflammatory  process. 

In  these  animals  Eichhorst  could  also  satisfy  himself,  that  the 
lesion  was  not  due  to  overwork,  since  a  pulse-acceleration  pro- 
duced by  the  administration  of  atropin  for  a  fortnight  had  no 
such  result.  The  inhibitory  fibres  are  all  derived  from  the  spinal 
accessory  nerve.  Destruction  of  this  nerve  accelerates  hence 
the  pulse  as  much  as  section  of  the  vagi,  but  does  not  cause  any 
cardiac  lesion. 

The  same  results  were  obtained  in  dogs.  The  cardiac  degen- 
eration in  these  animals  is  rather  of  the  fatty  type,  but  remarka- 
bly slight  in  extent,  even  if  the  death  is  postponed  by  the 
avoidance  of  pulmonary  troubles.  The  difference  in  the  inten- 
sity of  the  degenerative  process  in  different  animals,  Eichhorst 
attributes  to  the  different  structure  of  the  cardiac  muscle.  In 
dogs  the  fibres  of  the  heart  muscle  are  tough  and  relatively 
thick,  while  in  birds  they  represent  much  more  delicate  structures. 

The  main  conclusions  which  Eichhorst  bases  on  his  experi- 
ments are  :  77iat  the  vagus  contains  fibres,  the  division  of  which 
leads  to  fatty  degeneratio7i  of  the  heart-muscle,  and  tliat  this  con- 
dition is  the  cause  of  death. 

There  is,  however,  nothing  convincing  in  the  author's  reasoning. 
There  is  no  proof  whatever,  except  by  a  questionable  exclusion, 
that  death  is  really  due  to  this  state  of  the  heart.  Xo  exact  ac- 
count of  the  mode  of  death,  no  graphic  curves  of  the  failing  cir- 
culation can  be  found  in  the  book.  The  author  denies  that  the 
animals  die  of  starvation,  and  this  indeed  seems  improbable  on 
account  of  the  very  short  time  between  the  operation  and  the 
fatal  issue.  But  may  not  the  failure  of  general  nutrition,  which 
all  other  observers  have  found,  cause  the  cardiac  degeneration, 
especially  if  we  take  into  account  the  overwork  of  the  heart  ? 
At  any  rate  both  Manassein  and  Falk  have  found  the  cardiac  de- 
generation in  starved  animals.  The  existence  of  true  trophic 
fibres  in  the  vagus  is  only  a  possible  or  even  plausible  explana- 
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tion  of  the  author's  observations,  but  that  it  is  the  true  explana 
tion  he  fails  to  prove.  His  entire  work,  valuable  as  it  is,  suggests 
rather  new  problems,  than  positive  answers  to  previous  ones. 
Eichhorst's  results  have  induced  Wassilijew  to  take  up  the  same 
subject  in  Botkin's  laboratory  in  St.  Petersburg.  [St.  Ptters- 
huryer  mecl.   WocJienschrift,  Nos.  7  and  17,  1879.) 

He  found  likewise  a  cardiac  degeneration  after  section  of  the 
vagi  in  the  rabbit,  but  attributes  it  to  the  starving  condition. 
He  obtained  also  the  same  lesions  by  inducing  an  irritative  pro- 
cess in  the  nerve  by  pricking  it.  Bitt  in  reality  he  induced  by 
this  supposed  "  irritation  "  an  atrophy  of  many  fibres  of  the  va- 
gus, as  is  evident  from  his  microscopic  examination.  Hence,  his 
conclusion  as  to  the  causation  of  the  cardiac  lesion  by  a  con- 
tinued state  of  irritation  of  the  vagus,  is  not  tenable. 

II.  The  article  of  Zander  impresses  the  reader  at  once  as  the 
thorough  work  of  a  good  observer.  Contrary  to  the  results  of 
previous  observers,  including  Eichhorst,  he  found  that  section 
of  the  two  vagus  nerves  in  birds  does  not  leave  the  lungs  intact. 
In  every  instance  the  operation  was  followed  by  disseminated 
spots  of  hyperemia  and  oedema  of  the  lungs.  In  mammals  on 
the  other  hand  the  nerve  section  causes  a  true  pneumonia,  which 
is  mainly  or  wholly  due  to  the  entrance  of  fluid  and  food  into 
the  trachea.  In  birds  this  does  not  occur,  since  their  upper 
larynx  is  supplied  with  sensibility  and  motility  by  the  superior 
laryngeal  nerve,  which  is  not  aflected  by  the  division  of  the  va- 
gus in  the  neck.  But  on  dividing  these  nerves  also,  the  contents 
of  the  gizzard,  putrid  on  account  of  the  paralysis  of  that  organ, 
enter  the  larynx,  and  the  result  is  a  septic  pneumonia.  The 
same  can  be  produced  in  birds  in  which  the  vagi  alone  have 
been  divided,  on  injecting  artificially  such  putrid  fiuid  into  the 
lungs. 

The  j)ulmonary  hyperemia  following  nerve  section  is  more 
considerable  immediately  after  the  operation  than  a  few  days 
later.  Hence,  Zander  considered  it  likely  that  this  was  due  to 
an  irritation  of  vaso-dilator  nerves  contained  in  the  vagus,  by  the 
act  of  division.  On  laying  bare  the  lung  he  did  actually  find 
hypera^mia  of  the  lung  on  dividing  the  vagus,  which  gradually 
diminished,  but  could  be  reproduced  by  irritating  the  distal  nerve 
end.  Corresponding  observations  were  made  on  the  tempera- 
ture of  the  lungs,  as  measui'ed  by  means  of  thermo-electric 
needles.  Division  or  irritation  of  the  vagus  increases  the  tem- 
perature of  the  corresponding  lung  for  some  hours.  If  both 
nerves  are  divided,  the  temperature  in  the  rectum  sinks  a  few 
degrees — no  doubt  on  account  of  the  greater  loss  of  heat  from 
pulmonary  hypera?mia — but  within  some  hours  it  rises  again  to 
nearly  the  normal  height,  and  remains  constant  until  death.  If 
the  contents  of  the  gizzard  are  prevented  from  entering  the 
lungs,  the  pulmonary  changes  are  too  slight  to  cause  death. 
What  is,  hence,  the  real  cause  of  the  death? 

Young  birds  die  mostly  from  suflbcation.     Tlieir  larynx  is  not 
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yet  ossified,  and  becomes  compressed,  like  a  valve  during  inspir- 
ation, on  account  of  the  paralysis  of  the  dilating  muscles. 

In  other  cases  death  occurred  quite  rapidly,  without  any  pre- 
ceding symptoms,  and  Zander  attributes  it,  hence,  to  sudden 
paralysis  of  the  heart;  but  this  explanation  is  not  satisfactory. 

In  adult  animals  it  is  even  more  difficult  to  find  the  real  cause 
of  death.  In  some  instances  Zander  found  a  fatty  degeneration 
of  the  heart.  In  other  cases  the  post-mortem  appearances  are 
detailed,  without  any  mention  whatever  of  this  condition.  It 
seems  that  Zander  did  not  use  the  microscope  to  any  great 
extent.  He  admits,  how^ever,  that  this  degeneration  may  cause 
death  by  cardiac  paralysis.  Nevertheless,  the  heart  thus  de- 
generated was  found  beating  in  some  birds  after  failure  of  the 
respiration !  The  existence  of  trophic  nerves,  however,  the 
author  denies  altogether,  attributing  this  fatty  degeneration  to 
the  state  of  inanition  caused  by  vagus-section.  At  any  rate,  he 
claims  to  have  found  the  same  morbid  process  in  the  hearts  of 
starving  pigeons.  The  most  important  cause  of  death  Zander 
seeks  in  the  starvation  due  to  paralysis  of  the  gizzard  and 
oesophagus.  Although  the  animals  can  eat,  food  is  of  no  use  to 
them,  since  it  is  all  retained  in  the  gizzard,  and  putrifies  in  its 
cavity.  It  cannot  even  be  jjushed  by  force  into  the  muscular 
stomach.  The  animals  dying  about  the  end  of  the  first  week 
presented  the  usual  post-mortem  appearances  of  death  from 
starvation.  Some  attempts  made  by  the  author  to  maintain  life 
by  artificial  feeding  did  not  succeed. 

Notwithstanding  the  care  betrayed  in  the  paper,  as  well  as 
the  many  new  facts  found  in  it,  the  cause  of  death  after  vagus- 
section  is  not  quite  clear.  As  it  appears  from  the  accounts  of 
his  experiments,  the  animals  died  often  before  they  had  lost 
forty  per  cent,  of  their  weight,  a  loss  found  regularly  by  Ches- 
sat.  "They  died,  besides,  within  a  period  of  time  rather  too 
short  to  permit  death  by  starvation.  h.  g. 


IV.— RICHET:  CEREBRAL  CONVOLUTIONS. 


Structure  des  Circon volutions  Cerebraxes  (Anatomie  et 
Physiologie).  These  presentee  et  soutenue  a  la  Fa- 
cuLTE  DE  Medicine  de  Paris  pour  le.  Concours  de  l'ag- 
regation  (Section  d'  Anatomie  et  de  Physiologie  ). 
Par  le  Dr.  Charles  Richet.  [Structure  of  the  Cerebral  Con- 
volutions.)    Paris,  1878.     172  pages.     2  litho.  plates. 

The  first  part  of  this  memoir  is  devoted  to  a  description,  very 
fairly  minute  and  accurate,  of  the  general  structural  anatomy 
of  the  cerebral  cortex,  the  descriptive  anatomy  of  the  convolu- 
tions being  left  to  the  later  portion  of  the  work.  While  it  con- 
tains nothing  particularly  original,  it  is  yet  a  very  good  resume 
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of  the  latest  discovered  facts  by  European  investigators,  and,  as 
such,  deserves  a  detailed  notice. 

After  a  short  liistorical  introduction,  in  which  he  sums  up  by 
giving  to  Malpighi  the  credit  of  first  noticing  the  cortical  cells 
and  fibres,  to  Vicq  d'Azj'r  and  Baillarger  that  of  noting  the 
macroscopic  appearances,  and  U)  Meynert,  Betz  and  Luys  the 
description  of  the  microscopic  structure,  and  a  few  remarks  on 
the  general  plan  of  fissures  and  convolutions,  the  author  passes 
to  the  consideration  of  the  elemental  structures  of  this  part  of 
the  nervous  centres,  the  various  kinds  of  cells,  pyramidal,  giant, 
fusiform,  the  myelocytes,  the  neuroglia,  the  fibres  and  vessels, 
are  noticed — some  of  them  fully  described  and  figured;  and 
then  he  enters  into  a  complete  description  of  the  five  or  six  lay- 
ers which  form  the  cortex,  following  principally  Meynert  and 
Bevan  Lewis  in  the  views  he  adopts.  Next,  giving  attention  to 
the  structure  of  particular  convolutions,  he  notices  the  motor 
regions,  characterized  by  the  presence  of  giant  cells  (Betz, 
Major),  and  alludes  to  the  more  recent  discovery  of  Pierret, 
that  the  dimensions  of  these  cells  are  not  merely  in  relation  to 
their  motor  function,  but  also  to  the  extent  of  the  centrifugal 
track  of  the  nerves  of  which  they  seem  to  be  the  origin. 

The  occipital  or  sensitive  convolutions  and  their  distinguishing 
differences  from  the  motor  ones  are  described,  and  an  interesting 
parallel  is  drawn  between  their  structure  and  that  of  the  retina; 
and  the  author  adopts  Meynert's  opinion  that  the  retina,  in  its 
structure,  its  development,  and  its  functions,  is  to  be  regarded 
as  an  expansion  of  the  sensory  portion  of  the  cerebral  cortex. 

The  special  types  of  convolutions  are  next  described.  The 
first,  the  autlior  here  following  Meynert,  is  that  of  the  Sylvian 
fissure  convolutions,  characterized  by  a  special  development  of 
the  lowest  or  claustral  layer  containing  the  greatest  number 
of  the  elongated  fusiform  cells.  As  to  the  special  relations 
of  the  claustrum  which  underlies  these  convolutions,  which 
Meynert  considers  to  appertain  to  tlie  cortical  system,  while 
others,  such  as  Luys,  hold  that  its  relations  are  with  the  corpus 
striatum,  our  author  expresses  no  positive  opinion.  The  other 
special  types  of  cerebral  convolutions  mentioned  are  the  hippo- 
campus and  the  olfactory  bulb,  the  morphology  of  which,  as 
well  as  the  microscopic  structure,  are  described  in  detail. 

The  remainder  of  this  part  of  the  memoir  includes  j-eraarks 
on  thje  minute  comparative  anatomy  of  the  convolutions,  on  the 
white  substance,  on  their  circulation,  and  on  their  development. 
Tliese  are  simply  judicious  resumes  of  the  statements  and  opin- 
ions that  have  been  advanced  by  various  authors.  M.  Richet 
does  not  usually,  as  we  have  seen,  commit  himself  on  disputed 
points,  but  is  suggestive  and  verv  fair  in  his  statements.  Some 
of  the  most  recent  papers,  sucli  as  that  of  Pansch,  on  the  de- 
velopment of  the  convolutions,  are  not  noticed,  though  the 
author  is  generally  very  well  uj)  to  date  in  his  citations. 

The  second  part  of  M.  Richet''s  memoir  commences  with  an 
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anatomical  introduction,  giving  the  general  topography  of  the 
surface  of  the  hemispheres,  and  a  historical  introduction  review- 
ing the  physiological  ideas  that  have  been  held  in  regard  to  the 
cerebral  convolutions  from  the  earliest  period  down  to  the 
present.  In  regard  to  the  credit  of  the  discoveries  in  cerebral 
physiology,  it  is  well  known  there  has  been  some  controversy, 
but  the  summing  up  of  our  author  seems  to  be  eminently  judi- 
cial and  fair. 

Passing  next  to  the  study  of  the  physiology  of  the  cortex, 
M.  Richet  divides  it  into  two  terms,  its  properties  and  its  func- 
tions. Following  out  this  division,  he  first  considers  the  excit- 
ability of  the  convolutions.  He  reviews  the  controversy  as  to 
the  diffusion  of  electric  currents  raised  by  Dupuy  and  others, 
and  the  relative  excitability  of  the  grey  matter  of  the  convo- 
lutions and  the  subjacent  white  fibres,  and  discusses  the  experi- 
ments of  Carville  and  Duret,  Putnam,  Braun,  Franck  and 
Pitres  on  this  point,  and  narrates  some  of  his  own.  The  con- 
clusions he  arrives  at  are  stated  as  follows: 

1.  "That  peripheral  diffusion  may  be  avoided,  but  that  diffu- 
sion downwards  through  the  grey  matter  to  the  white,  is  una- 
voidable; 

2.  "That  the  white  substance  of  the  brain  is  certainly 
excitable,  as  was  thought  to  be  the  case  by  Haller,  and  de- 
nied by  Flourens  ; 

3.  "  That  probably  the  cortical  grey  matter  is  also  excitable 
by  electricity,  although  direct  proof  of  this  is  almost  impos- 
sible ; 

4.  "  That  we  may  admit,  perhaps  still  hypothetically,  the  fol- 
lowing order  as  regards  excitability  (electrical)  of  the  nervous 
organs  (a)  nerve  terminations;  (J)  nerve  trunks;  (o)  grey  matter 
of  the  centres  ;  id)  white  substance  of  the  centres." 

Passing  by  what  is  said  as  to  the  effects  of  drugs  on  the  ex- 
citability, on  the  thermic,  electric  and  chemical  conditions,  in 
regard  to  which,  M.  Richet  agrees  with  Hermann  rather  than 
Du  Bois  Reymond,  and  on  the  cortical  circulation,  all  of  which 
is  a  well  stated  and  judicious  summary  of  our  knowledge  of  the 
subjects,  we  come  to  the  second  chapter,  on  the  functions  of  the 
convolutions.  We  cannot  abstract  this,  it  is  a  critical  summary  of 
all  or  very  nearly  all  of  the  investigations  that  have  been  made  on 
the  subject,  arranged  under  the  three  heads  of  the  motor,  the 
sensory  and  the  intellectual  functions.  The  first  of  these  is  again 
subdivided  as  follows  :  First,  (a)  is  given  a  brief  account  of  the 
methods  of  investigation  ;  then  (b)  the  action  of  the  convolu- 
tions on  the  muscles  of  animal  life  ;  (c)  their  action  on  the  mus- 
cles of  organic  life  ;  (d)  on  aphasia,  and  (e)  the  theories  of  the 
motor  innervation  of  the  convolutions.  Only  the  last  of  these 
needs  remark,  and  we  can  best  give  the  author's  ideas  in  his  own 
language,  in  his  summary  of  facts. 

(a)  "  Cortical  paralyses  are  transitory  in  the  dog;  they  are  per- 
manent in    the   ape   (Ferrier),  and  in   man  Charcot  has  shown. 
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with  an  imposing  mass  of  evidence,  that  they  exist  permanently 
after  lesion  of  one  hemisphere,  without  lesion  of  the  ganglion- 
ary  centres. 

(b)  "  Cortical  (Rolandic)  lesions  never  induce  anaesthesia  (im- 
mediate or  consecutive)  in  man,  while  in  the  dog,  sensibility  is 
certainly  affected. 

(c)  "  There  therefore  exists  a  notable  difference  between  the 
brain  of  man  and  that  of  the  dog,  hence  conclusions  drawn  from 
the  case  of  the  one  should  not  be  applied  to  the  other  except  with 
considerable  reservations. 

(d)  "  In  man  there  arc  very  rare  and  exceptional  cases,  if  we 
eliminate  the  doubtful  ones,  but  certainly  some  authentic  cases, 
in  which  deep  and  extensive  lesions  of  one  or  other  of  the  Ro- 
landic convolutions  have  not  produced  paralysis,  as  well  as 
of  lesions  of  Broca's  convolution  that  have  not  caused  aphasia. 

(e)  "  Nevertheless,  in  a  great  majority  of  cases,  a  cortical  lesion 
of  the  hemisphere  causes  sclerosis  of  the  lateral  columns,  the 
medulla  oblongata,  etc.,  Avithont  passing  through  the  basal 
ganglia.  If,  as  is  probable,  the  trophic  action  (?)  and  the 
excito-motor  action  follow  the  same  route,  we  may  conclude  that 
there  are  white  bundles  passing  directly  from  the  Rolandic  re- 
gion to  the  cord  and  muscles  without  passing  by  way  of  the 
ganglionary  centres. 

(f)  "  On  the  other  hand,  it  is  certain  that,  in  the  dog,  every 
excitation  of  the  Rolandic  zone  not  only  acts  (directly?)  on  the 
muscles,  l)ut  also  on  the  sensibility,  the  arterial  pressure,  the 
salivary  secretion,  the  vaso-motors,  etc. 

(g)  "In  the  new-born  the  cerebral  cortex  is  not  excitable, 
nevertheless  they  are  capable  of  movements  and  of  (uncon- 
scious) sensibility.  After  the  ablation  of  the  sigmoid  gyrus  in 
new-born  pups  there  remains  no  paralysis. 

(h)  "Are  there  pyscho-motor  centres  ?  This  is  very  dubious,  but 
it  is  of  little  importance,  and  it  is  already  a  beautiful  result  of 
united  physiology  and  pathology  to  have  demonstrated  psycho- 
motor bundles  of  fibres,  more  developed  in  man  than  in  the 
dog. 

1.  "Therefore,  in  the  majority  of  individuals,  but  not  in  all, 
there  exist  well  limited  pyscho-motor  bundles,  that  may  be  sep- 
arately paralyzed,  atrophied,  or  excited. 

2.  "  This  isolation  is  very  imperfect  in  the  dog;  not  only  be- 
tween the  various  motor  bundles,  but  also  between  the  cortical 
motor  zone  and  the  other  cerebral  regions. 

3.  "  The  pyscho-motor  a})paratus,  comprising  the  whole  cortex 
and  the  conducting  fibres,  is  much  less  developed  in  animals  than 
in  man. 

4.  "  It  is  a  highly  developed  apparatus  {cippareil  cle  per- 
fectionnevient)    that    matures    slowly,  and    only   in    the  higher 

animals." 

These  conclusions  the  author  states  are  only  provisional,  and 
they  are  certainly  sufficiently  cautious  and  conservative  in  most 
8.-) 
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respects.  Nevertheless,  in  one  point  it  seems  to  us  that  a  state- 
ment needs  modification.  Tarchanoff,  wliose  researches  are 
alluded  to  in  a  foot-note,  l)ut  not  mentioned  at  length,  has  shown 
that  there  exists  quite  a  difference  in  different  S])ecies  of  animals 
as  to  the  excitability  of  the  cortical  motor  regions  at  birth,  hence 
the  general  statement  that  the  cortex  is  unexcitable  in  new-born 
animals  is  hardly  correct. 

The  section  on  the  sensory  functions  of  the  cerebral  hemi- 
spheres is  mainly  only  a  statement  of  Ferrier's  inv'estigations  in 
lliis  direction,  with  some  references  to  those  of  Munk,  Charcot, 
and  others.  There  is  also  nothing  specially  original  or  striking 
in  that  on  the  intellectual  functions  of  the  convolutions,  the 
subject  is  treated  very  biiefly,  the  author  does  not  enter  at  any 
length  into  tlie  speculations  that  are  suggested  by  it. 

In  closing  we  will  say  of  the  work  as  a  whole,  that  it  is  a  very 
good  critical  summary  of  the  anatomy  and  ])hysiology  of  the 
cortex  of  the  hemispheres,  as  far  as  at  present  known,  or  at  least, 
as  far  as  known  up  to  a  very  recent  period.  The  careful  and 
conservative  spirit  of  the  work  is  everywhere  conspicuous,  and 
we  are  not  sure  that  the  author  does  not  sometimes  carry  his 
conservatism  a  little  too  far  in  certain  directions;  this  however, 
is  an  error  on  the  safe  side.  To  those  who  read  P^rench,  and 
every  educated  physician  should  be  able  to  do  this,  it  will  be 
found  a  convenient  and  useful  work  of  reference. 


v.— BUCKE:  THE  MORAL  NATURE. 


Man's  Mokal  Nature.  Am  Essay.  B3'  Richard  Maurice  Bucke, 
M.  D.,  Medical  Superintendent,  of  the  Asylum  for  the  In- 
sane, London,  Ontario.  New  York:  G.  P.  Putnam's  Sons. 
1879.      200  pages. 

This  is,  in  many  respects,  a  rather  curious  work.  Its  claim 
for  notice  in  a  medical  journal  not  specially  given  to  the  dis- 
cussion of  ethical  theories  is  in  its  treatment  of  its  subject. 
There  is,  we  believe,  a  physiology  of  ethics:  the  moral  nature  of 
man  has  its  connections  with  his  physical  organization,  and  so 
far  as  the  work  before  us  is  an  attempt  to  work  out  and  describe 
those  connections,  and  to  propose  and  support  a  physiological 
theory  of  morals,  it  falls  within  the  special  province  of  this 
journal. 

It  appears  to  be  an  expansion  of  two  papers  by  the  same 
author,  read  before  the  American  Association  of  Suj»erintendents 
at  their  meetings  in  1877  and  1S7S,  and  published  in  the  Octol)er 
numbers  of  the  Arnericafi  Journal  of  Insmuty  for  the  same 
years.     These  arti(^les  attracted  our  attention  at  the  time,  but 
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did  not  appear  to  call  for  special  notice.  The  matter  has  here 
been  re-arranged,  and  much  has  been  added  that  is  entirely 
beyond  the  scope  of  the  original  articles,  and,  indeed,  altogether 
outside  of  the  limits  of  physiological  and  medical  science. 
Nevertheless,  we  shall  give  portions  of  these  additions  such  notice 
as  they  appear  to  demand  in  a  consecutive  review  of  the  volume. 

The  first  thing  that  strikes  attention  as  we  open  the  volume 
is  the  manner  in  which  it  is  introduced  to  the  reader.  We  do 
not  usually  read  the  preface  of  a  work  first;  but  in  looking  at  a 
book  with  an  idea  of  writing  a  notice  of  it  we  frequently  give  a 
glance  at  its  introduction  to  see  what  the  author  states  are  its 
objects,  its  methods  and  its  scope.  In  the  volume  before  us  this 
is  divided  into  three  parts,  headed,  respectively:  "Advertise- 
ment," "To  the  Reader,'' and  "Introduction"  —  a  rather  un- 
usual method,  to  say  the  least,  and  one  which  savors  of  afiecta- 
tion.  All  three  of  these  might  well  be  rolled  into  one — or,  rather, 
the  last-named  one  might  be  left  to  stand  alone,  with  better  ap- 
pearance than  at  present.  The  principal  eftect  which  this  peculiar 
preface,  as  well  as  the  dedication  to  Walt  Whitman,  as  the  man 
possessed  of  the  most  exalted  moral  nature,  has  had  on  our 
mind,  has  been  to  put  us  on  our  guard  against  any  prejudice  that 
might  be  excited  by  this  indication  of  the  author's  idiosyncra- 
sies. But  we  must  state,  after  perusal  of  the  entire  work,  that 
this  peculiar  manner  of  opening  is  not  altogether  misleading  in 
the  impression  it  naturally  creates. 

The  "  Introduction,"  however,  is  short  and  to  the  point.  Dr. 
Bucke  says:  "  The  object  of  this  essay  is  to  discuss  the  moral 
nature — to  point  out,  in  the  first  place,  its  general  relation  to 
the  other  groups  of  functions  belonging  to,  or  rather  making 
up,  the  individual  man,  and  also  to  show  its  relations  to  man's 
environment.  Secondly,  to  show  its  radical  separation  from 
these  other  groups  of  functions;  then  to  attempt  to  decide  of 
what  organ  it  is  a  function — to  consider  whether  it  is  a  fixed 
quantity,  or  whether,  like  the  active  nature  and  the  intellectual 
nature,  it  is  in  course  of  development;  and  if  the  moral  nature 
is  progressive,  to  try  to  find  out  what  the  essential  nature  of  this 
progress  is — upon  what  basis  the  progress  itself  rests — the  direc- 
tion of  the  progress  in  the  past  and  in  the  future — its  causes — 
its  history — and  the  law  of  it— and  to  point  out  the  conclusions 
which  can  be  drawn  from  this  progress  as  to  the  character  of  the 
universe  in  which  we  live." 

It  will  be  seen  from  this  that  this  is  a  work  of  very  great 
conijirchensiveness  as  to  scope;  that  it  covers,  in  a  general  way, 
the  wliole  range  of  moral  })hiloso})hy.  We  will  take  up  several 
of  its  chapters  in  detail,  giving  more  attention  to  certain  parts 
than  to  others,  and  see  how  far  the  author  has  accomplished  the 
task  which  he  has  undertaken. 

The  first  chapter  is  entitled  "Lines  of  Cleavage,"  a  meta- 
phorical title  that  is  somewhat  objectionable,  and  which  we 
should  infer  was  adopted  more  on  account  of  its  sound  than  its 
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sense.  In  it  is  attempted  an  analysis  of  man's  nature,  and  here 
we  look  for  at  least  a  general  definition  of  the  subject  of  the 
work,  man's  moral  nature.  The  first  intimation  we  have  of  it  is 
given  on  the  first  ])age,  where  the  author  says:  "Man  reacts 
upon  and  towards  the  external  universe  in  three  ways,  namely, 
by  his  active  nature;  by  his  intellectual  nature;  by  his  moral 
nature — that  is,  he  acts  npon  it,  thinks  about  it,  and  feels  toward 
it."  Elsewhere  in  this  cha])ter  he  says  the  moral  nature  belongs 
to  the  dynamic  part  of  man's  being,  that  it  deals  with  qualities, 
and  that  it  occupies  the  farthest  extreme  from  his  active  nature 
which  deals  with  forces—  the  intellectual  nature,  which  has  to  do 
with  phenomena  and  relations,  being  intermediate.  Leaving  aside 
for  the  present  the  (piestion  as  to  the  usage  of  the  terms  here,  we 
])ass  to  the  next  chai)ter  on  "The  Moral  Nattire  and  its  Limits"  for 
a  more  complete  analysis  and  definition.  Here  we  are  told  that 
the  moral  nature  is  a  bundle  of  faculties;  that  its  principal,  if  not 
its  sole,  functions  are  love,  hate,  faith  and  fear.  These,  he  says, 
defy  analysis,  and  they  are  each  capable  of  existing  alone  in  the 
mind,  unassociated  with  any  concept.  P^iith,  he  says,  is  the 
opposite  of  fear;  it  is  almost  identical  with  courage,  confidence 
or  trust,  which  are  only  names  for  the  same  thing  in  difierent 
intellectual  connections.  He  goes  at  some  length  into  explana- 
tions of  the  various  emotions  and  ])assions  as  made  up  of  these 
elements  in  relation  with  each  otlier  and  with  various  intellectual 
concepts.  Then,  again,  he  says,  "the  intellect  knows;  the  moral 
nature  feels,"  and  again,  "  the  elements  of  the  moral  nature  are 
moral  states,  most  of  them  being  what  we  call  emotions."  From 
these  we  can  form,  perhaps,  an  idea  of  what  he  understands  by  the 
moral  nature:  though  it  is  said  that  it  is  made  up  of  functions 
which  are  elsewhere  said  to  be  moral  states;  that  it  belongs  to 
the  dynamic  and  reactive  i)art  of  our  existence  as  contrasted 
with  the  static  or  receptive,  and  yet  it  consists  of  feelings.  But 
apart  from  all  the  confusion  and  consequent  misuse  of  terms,  it 
is  clear  from  the  context  of  the  passages  quoted  that  he  includes 
nearly  or  quite  all  of  our  emotional  nature  under  this  head;  in 
fact,  he  leaves  no  room  for  it  elsewhere  in  his  analysis  of  man. 
This  is,  of  course,  a  more  general  conception  than  is  commonly 
admitted,  and  it  is  to  be  noted  that  Dr.  Bucke  leaves  out  of  con- 
sideration here  altogether  what  is  sometimes  deemed  the  most 
important  element  of  morals  in  the  usual  and  less  general  sense 
than  that  here  employed,  the  feeling  of  duty  or  obligation,  which 
he  perhaps  includes  as  a  complex  intellectual  product;  and  yet 
it  is  evident  that  he  recognizes  no  other  kind  of  morals  than 
what  he  includes  in  his  term,  moral  nature.  Our  priiicipal  ob- 
jections, therefore,  to  this  chapter  are  its  faulty  and  incomplete 
anah'sis,  the  confusion  of  terms,  implying  to  some  extent,  also, 
a  looseness,  if  not  confusion,  of  ideas,  and  the  great  expansion 
and  misuse  of  the  term,  moral  nature,  to  cover  the  whole  range 
of  human  feeling  or  emotion,  which,  as  we  have  said  before,  is 
the  natural  iiderence  from   the  language   in   many  places.     The 


Blckk — The  Moral  Nature.  517 

chapter   is   well  enough  written,  and  shows  some  thought,  but 
notliing  new  or  remarkably  striking  in  this  direction. 

Allowing,  however,  to  Dr.  Bucke  the  privilege  of  assigning 
his  own  limits  to  the  moral  nature,  we  shall  see  in  the  next 
chapter  how  he  applies  to  it  his  physiological  theories,  and  what 
is  this  physical  basis  of  the  moral  nature  which  forms  the  subject 
of  the  third  and  longest  chapter  of  the  book.  Those  who  have 
seen  the  articles  in  the  Journal  of  Insaniti/  on  the  moral  nature 
and  the  great  sympathetic,  will  find  in  this  chapter  a  reproduc- 
tion of  the  substance  of  those  articles,  with  some  additions. 
Dr.  Bucke  claims  to  find  the  physical  organ  of  morals  in  the 
nervous  system  of  organic  life — in  the  sympathetic  ganglia.  It 
is  in  this  that  the  novelty  of  his  work  is  to  be  found,  whatever 
there  is  of  it.  After  a  general  anatomical  discription  of  the 
sympathetic,  in  regard  to  which  we  would  only  remark  the 
rather  extraordinary  statement  as  to  its  mass,  which  is  said  to 
"  perhaps  not  fall  much  short  of  the  mass  of  the  cerebro-spinal 
nervous  system,"  he  begins  to  discuss  its  functions.  In  this  the 
only  special  point  of  interest  is  his  answer  to  the  question,  "  Is 
it  the  nervous  system  of  the  moral  nature?"  He  argues  that 
it  is,  from  the  following  reasons.  Of  course  we  condense  his 
argument: 

1.  We  feel  that  our  emotions  have  their  seat  not  in  our 
heads  but  in  our  bodies. 

2.  The  moral  nature  is  more  developed  in  woman  than  in 
man,  and  the  sympathetic  system  is  also  more  developed  in  pro- 
portion to  the  cerebro-spinal  system. 

3.  The  functions  of  the  sympathetic  are,  as  compared  with 
the  cerebro-spinal  ones,  continuous  functions,  while  the  emotions 
are  likewise  continuous,  as  compared  with  intellectual  and  phy- 
sical operations. 

4.  The  sympathetic  is  deeply  situated  in  the  body,  and  no- 
where in  direct  coimection  with  the  external  world;  and  in  this 
respect  it  tallies  with  the  emotional  life,  which  is  also  deeper 
and  more  isolated  from  our  environments  than  is  our  intellectual 
life. 

5.  The  simplicity  of  moral  states  corresponds  with  the  com- 
parative simplicity  of  the  sympathetic  nervous  system. 

0.  The  range  of  intensity  of  moral,  or  emotional,  states  cor- 
responds with  the  varying  range  of  intensity  of  the  sympathetic 
functions. 

7.  There  is  a  relation  between  the  size  of  the  organism  and 
the  development  of  the  moral  nature.  Small  men  are  deficient 
morally.  Now,  since  the  size  of  the  body  depends  upon  the 
activity  of  nutrition,  which  is  governed  by  the  sympathetic,  the 
relation  of  the  latter  is  obvious. 

8.  The  relation  that  exists  between  moral  elevation  and  length 
of  life.  "The  argument  is,  first,  other  things  being  ecjual,  those 
who  have  the  best  and  highest  moral  natures  live  the  longest; 
second,  length  of  life  depends  upon  the  degree  of  perfection  of 
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tlie  great  sympathetic  nervous  system.  Thirdly,  therefore,  the 
moral  nature  is  a  function  of  the  great  sympathetic." 

We  do  not  think  that  in  condensing  the  thirty-seven  pages 
that  they  occupy  in  the  book  into  these  eight  simple  propositions 
that  we  have  done  any  injustice  to  Dr.  Buckets  arguments.  The 
propositions  can  stand  alone  to  the  reader,  and  whatever  value 
or  truth  they  may  contain,  and  their  fallacies,  would  be  equally 
evident  to  the  reader  of  the  volume  itself.  Nor  need  we  go  into 
any  elaborate  refutation  of  the  argument:  such  as  it  is,  we  have 
given  it  all  the  space  it  deserves,  and  will  leave  it  to  the  judg- 
ment of  our  readers.  The  remainder  of  the  chapter  is  a  con- 
tinuation of  the  same  line  of  reasoning.  The  author  takes  such 
facts  as  the  emotional  disturbances  connected  with  disorders  of 
organs  especially  innervated  by  the  sympathetic,  such  as  the 
heart,  the  ovaries,  the  stomach,  etc.,  to  prove  his  position,  and 
even  forces  a  ])oint  to  make  out  the  emotions  aroused  directly 
through  the  senses,  such,  for  example,  as  those  excited  by  music, 
to  be  due  to  the  excitation  of  the  sympathetic  system. 

It  is  not  worth  while  for  us  to  follow  the  argument  farther 
into  details.  The  chapter  is  simply  a  sort  of  reversion  to  anti- 
(]uated  psychological  ideas,  prevalent  in  the  dark  ages,  when 
])hysiology  was  unknown,  and  an  attempt  to  support  these  ex- 
ploded theories  by  an  evidently  very  imperfect  knowledge  of 
the  anatomy  and  physiology  of  the  nervous  system.  The  au- 
thor seems  entirely  unacqn;iintcd  w'ith  the  intimate  physiological 
connections  of  the  sympathetit;  with,  and  its  de])endence  upon, 
the  cerebro-spinal  centres.  He  speaks  of  it  throughout  as  if,  in 
its  functioiis,  it  w^ere  an  altogether  independent  factor  in  inner- 
vation, not  at  all  in  subjection  in  the  higher  animals  to  the 
controlling  antl  predominating  influence  of  the  cerebro-spinal  axis. 
We  should  apologize  to  our  readers  for  giving  so  much  attention 
to  these  points,  but  in  consider;ition  of  the  fact  that  these  are  the 
views  of  a  very  respectable  physician,  evidently  a  man  of  con- 
siderable general  reading,  a  leading  member  of  the  American 
Association  of  Superintendents  of  Asylums,  and  the  additional 
fact  that  tliey  were  read  without  contradiction,  so  far  as  we  know, 
before  that  association,  and  received  the  honor  of  publication  in 
its  organ,  they  obtain  a  soit  of  importance  not  exactly  in  ])ropor- 
tion  to  their  intrinsic  merits.  But  this  would  not  justify  any 
labored  answer  or  correction  of  the  errors.  If  any  one  who  reads 
this  cannot  see  at  once  how  unsupi)orted  they  are  hy  the  really 
scientific  modern  physiology,  we  would  simply  advise  him  to 
recommence  his  studies  or  reform  his  mental  constitution. 

The  last  two  chapters  are  entii-ely  extra-medical,  and  what- 
ever their  errors  or  merits  may  be,  we  have  no  call  to  notice 
them.  Taking  all  things  into  consideration,  we  do  not  think 
the  author  has  done  wisely  in  the  production  of  this  work. 
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VI._FOURNIER  :     CEREBRAL   SYPHILIS. 


La  Syphilis  du  Cerveau.  Par  Alfred  Fournier.  Leqons  clin- 
iques.  Paris,  G.  Massou,  1879.  {Syphilis  of  the  hrain. 
Cli)  I  tea  I  lectures . ) 

In  a  bulky  volume  of  some  600  pages  Fournier  describes — of 
course  in  detail— the  manifestations  of  syphilitic  lesions  of  the 
brain.  His  style  is  both  plain  and  attractive  so  as  to  make  it  a 
pleasant  task  to  digest  the  book.  He  is  essentially  a  clinicist 
himself  and  writes  for  clinicists.  The  pathological  anatomy  is 
only  given  in  broad  sketches  and  the  microscopic  details  are  not 
discussed. 

Fournier  commences  the  first  chapter  with  the  statement,  that 
syphilitic  lesions  of  the  brain  are  very  rarely  referred  to  by  older 
authors.  It  is  only  some  thirty  years  that  they  have  been  gen- 
erally recognized.  Nevertheless  they  are  at  present  of  great 
frequency  ;  in  such  aflections  as  hemiplegia  of  infancy,  sudden 
epilepsy  in  middle  age,  and  paralyses  of  ocular  muscles,  syphi- 
lis is  the  most  frequent  cause. 

Cerebral  troubles  may  occur  early  or  late,  after  syphilitic  in- 
fection, perhaps  oftenest  from  3  to  18  years  after  the  initial  ulcer. 
Syphilis  like  most  morbid  diatheses  localizes  itself  generally  in 
the  organ  '*  oftering  least  resistance  ; "  at  any  rate  over-use  of 
the  brain,  worry  or  excesses  are  about  the  only  tangible  predis- 
posing causes  for  its  occurrence  in  the  brain. 

Specific  changes  in  the  brain  are  of  two  varieties  :  1,  the 
syphilitic  lesions  proper,  and  2,  the  secondary  consequences,  such 
as  may  follow  any  ordinary  morbid  process.  The  first  class  com- 
prises sclerosis  and  gumina,  which  may  choose  as  seat  either  the 
meninges,  the  vessels  or  the  brain  substance.  As  characteristic  of 
Fournier's  peculiar  categorical  style,  which,  while  it  has  its  at- 
tractions, leads  him  now  and  then  into  rather  schematic  descrip- 
tions, we  can  refer  to  his  definitions  of  these  lesions  :  sclerosis, 
energetic  hyperplasia  Avith  tendency  to  permanent  fibrous  or- 
ganization ;  and  (/imwia,  degenerative  hyperplasia,  disorganizing 
from  its  very  beginning,  and  ending  with  caseous  degeneration. 

The  author  enters  thereupon  into  a  detailed  description  of  the 
essential  syphilitic  brain  changes.  We  cannot  but  notice,  how- 
ever, that  much  of  this  descrij^tion  is  rather  schematic.  The 
histological  details  are  barely  referred  to.  While  su})porting 
his  views  by  extensive  literary  quotations,  it  seems  remarkable 
that  the  author  does  not  mention  any  of  the  late  German  re- 
searches on  this  topic,  especially  the  affections  of  the  vessels 
described  by  Heubner,  Baumgarten  and  others. 

The  specific  lesions  set  up  a  train  of  secondary  consequences 
in  their  vicinity  :  thus  a  gumma  or  a  sclerotic  foyer  is  generally 
surrounded  by  a  zone  of  inflammation  ;  an  obstructive  lesion  of 
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a  vessel  is  followed  by  white  or  red  softening  in  the  territory  of 
this  vessel,  &c.  Tliese  secondary  changes  have  nothing  specific 
about  them  and  are  therefore  not  inffuenced  by  specijir  medica- 
tiou,  a  ])oint  especially  insisted  upon  by  F'ournier,  He  claims 
altogether,  that  ]>atients  die  very  rarely  from  the  specific  lesions 
directly,  but  only  in  consequence  of  the  secondary  change 
caused  by  the  specific  process.  The  syphilitic  lesions  themselves 
are  quite  amenable  to  treatment.  Post-mortems  show  not  infre- 
quently traces  of  specific  lesions,  which  according  to  the  clinical 
history  had  existed  in  previous  years,  and  vanished  completely 
as  far  as  symptoms  were  concerned.  But  if  the  treatment  is 
commenced  only  after  secondary— non-specific — changes  have  set 
in,  it  is  of  little  avail  The  anti-syphilitic  medication  can  remove 
the  gumma,  but  not  the  inflammation  to  which  it  has  given  rise. 

The  manifestations  of  syphilitic  changes  in  the  brain  are  char- 
acterized by  their  diversity  and  multiplicity.  In  order  to  ren- 
der their  description  more  intelligible  Fournier  ranges  the  various 
symptoms  under  the  following  general  headings  :  1,  the  cepha- 
lalgic;  2,  congestive;  3,  convulsive  or  epileptic;  4,  aphasic;  5,  men- 
tal, and  6,  paralytic  group. 

The  various  combinations  of  symptoms  are  sufficiently  typical 
to  justify  this  classification,  although  various  stages  may  suc- 
ceed each  other  or  even  intermingle. 

1.  The  headache  is  of  course  the  main  symptom  of  the  cepha- 
lalgic  group.  It  is  always  deep-seated  and  is  described  either 
as  steady  pressure,  or  as  intermitting  pangs,  like  the  blows  of  a 
hammer.  It  may  be  of  small  extent  or  diffuse.  Although  not 
])athognomonic,  the  following  traits  of  the  pain  helji  to  form  a 
diagnosis,  viz.:  the  extraordinary  intensity,  tlie  nocturnal  exac- 
erbations and  the  long  dui'ation.  The  headache  is  often  a  pre- 
monitory symptom  of  more  serious  miscluef. 

2.  The  group  of  symptoms  called  by  Fournier  the  congestive 
form  is  quite  fre(|uent  in  occurrence.  The  author  divides  it 
again  into  the  transitory  and  the  more  permanent  varieties. 

The  former  is  charactei-ized  by  vertigo  and  dullness,  temporary 
troubles  in  the  si)here  of  the  special  senses,  momentary  impair- 
ment of  various  movements  and  of  the  intellect.  Later  on  the 
symptoms  become  moi'e  pei'sistent,  and  may  then  be  described 
as  the  permanent  form  of  the  congestive  group.  If  this  state  con- 
tinues, new  symptoms  usually  appear,  w'hich  the  author  describes 
as  abortive  paralyses  and  ooiujestive  attacks.  The  muscular  palsies 
receive  their  name  "abortive "  from  their  usual  nature,  being 
mostly  circumscriV^ed  in  extent,  very  slight  in  intensity,  amount- 
ing only  to  a  paresis,  and  of  but  temporary  character.  The  con- 
gestive attacks  consist  either  in  sudden  and  momentary  failure 
of  muscles,  without  loss  of  consciousness,  or  in  apoplectic  fits,  dis- 
appearing however  often  without  consequences.  Tliese  con- 
gestive attacks  are  usually  of  grave  inq)ortance,  and  are  some- 
times followed  by  permanent  paralyses,  leading  thus  into  the 
j)aralytic  stage. 
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In  some  cases  syphilis  of  the  brain  betrays  itself  for  the  first 
time  by  an  apoplectiform  attack.  These  cases  seem  sufHciently 
frequent  to  induce  Fournier  to  describe  them  as  a  separate  group 
with  the  heading  malicpifmt  form.  After  some  slight  symptoms, 
a  sudden  deep  coma  may  set  in,  leading  either  to  death  or  recov- 
ery. In  view  of  such  instances  Fournier  advises  us  to  think  of 
syphilis  in  every  case  of  sudden  unaccountable  coma. 

3.  The  epileptic  group  of  symptoms  is  of  considerable  im- 
portance, since  almost  every  case  of  epilepsy  commencing  after 
the  age  of  20  years,  is  due  to  a  specific  cause.  Spontaneous  epi- 
lepsy commences  rarely  after  youth,  and  other  causes  are  also 
quite  rare.  At  any  rate  epilepsy  is  a  frequent  symptom  of 
syphilitic  brain  disease.  Fournier  attributes  this  fact  to  the 
prevalence  of  specific  lesions  in  the  cortex  cerebri,  from  irrita- 
tion of  which  ])arts  epileptic  seizures  can  be  induced,  according 
to  the  recent  physiological  researches. 

By  the  clinical  aspect  alone  syphilitic  epilepsy  cannot  be  dis- 
tinguished from  ordinary  or  true  epilepsy.  The  appearances  are 
identical  in  both.     There  may  be  either  grand  mal  or  petit  mal. 

It  may  be  complicated  or  not  with  other  brain  symptoms  ;  it 
can  occur  early  or  late  after  infection.  Very  frequently  is  it  pre- 
ceded by  the  premonitory  headache.  In  such  cases  energetic 
treatment  can  probably  prevent  its  occurrence.  Anti-syphilitic 
measures,  ho\vever,  not  persistently  applied  or  with  insufficient 
vigor,  will  only  relieve  the  cephalalgia  without  preventing  the 
epilepsy. 

Nearly  100  pages  are  devoted  to  a  detailed  consideration  of 
the  symptoms  and  complications  of  syphilitic  epilepsy.  It 
would  lengthen  this  review  unduly  were  we  to  follow  the  author 
throughout.  As  an  interesting  point  he  describes  some  varia- 
tions occurring  in  certain  non-typical  cases.  They  consist  iu 
complete  or  partial  })reservation  of  consciousness  during  the  at- 
tack, and  secondly,  in  circumscribed  attacks  affecting  only  a 
group  of  muscles  or  one-half  of  the  body.  These  forms  are 
sometimes  preceded  by  or  even  intermingled  with  typical  at- 
tacks. When  the  consciousness  is  preserved  the  attack  is  some- 
times accompanied  by  pain,  moderate  or  even  intense,  in  the 
convulsed  muscles. 

As  a  practical  remark,  in  which  by  the  way  the  book  is  very 
rich,  the  author  points  out  the  occasional  occurrence  of  epileptic 
seizures  during  the  night,  when  they  may  pass  oft"  unnoticed  by 
the  patient,  who  complains  pei'haps  only  of  lassitude  in  the 
morning. 

The  chapter  concludes  with  the  decided  advice  to  institute 
energetic  anti-syphilitic  treatment  in  all  cases  of  epilepsy  com- 
mencing in  adult  life,  which  are  not  traceable  to  another  cause. 
This  is  to  be  done  no  matter  whether  a  specific  history  exists  or 
not. 

4.  The  syjthilitic  aphasia  is  next  described  in  detail.  Some  of 
the  more  important  points  can   be  mentioned   in  a  few  words. 
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Although  not  differing  in  its  clinical  aspect  from  aphasia  due  to 
any  other  cause,  syphilitic  aphasia  can  be  proven  as  a  specific 
form  both  by  the  influence  of  anti-syphilitic  treatment  and  by  the 
autopsy.  It  occurs  sometimes  early,  sometimes  late  in  the  his- 
tory of  syphilis.  It  may  be  the  only  symptom  of  brain  disease, 
or  be  accompanied  by  other  troubles,  especially  hemiplegia  of 
the  right  side  or  paresis  of  the  tongue.  According  to  the  lesion 
causing  it,  it  is  either  temporary  or  more  or  less  permanent. 

5.  Mental  disturV)ances  are  a  very  frequent  sign  of  brain  syphi- 
lis. Fournier  recognizes  two  types,  the  chronic  form,  so  to 
speak,  and  the  acute  states  of  exaltation.  The  latter  are  not 
universally  recognized,  the  former  are  more  generally  known. 
The  slow  forms  of  mental  disturbance  manifest  themselves  as 
gradual  impairment  of  the  intellect,  mostly  with  failure  of  mem- 
ory, combined  in  some  cases  Avith  more  or  less  incoherence  of 
thought  and  action. 

The  more  acute  form  of  syphilitic  insanity,  the  "folic  syphi- 
litique,"  is  quite  rapid  in  its  onset,  and  comprises  the  ]>he- 
nomena  of  exaltation,  delirium  and  mania.  As  a  separate  form 
of  insanity,  it  is,  however,  admitted  by  but  few  alienists.  In 
tliis  case,  also,  there  is  nothing  characteristic  in  the  symptom- 
atology ;  on  the  contrary,  the  state  can  simulate  any  acute 
mental  disorder.  The  clue  is  only  in  the  history;  when  pro- 
perly treated,  the  disorder  yields  usually  with  astonishing  ra- 
pidity. Much  has  been  said  by  various  authors  about  the 
relation  of  syphilis  to  general  paralysis.  According  to  Fournier, 
there  is  no  etiological  relationship  ;  a  syphilitic  person  may  also 
suffer  from  general  paralysis,  but  he  is  not  more  exposed  to  this 
disease  than  others  by  reason  of  his  syphilis.  lie  describes, 
however,  a  somewhat  similar,  but  decidedly  specific,  affection — 
(jcneral  pseudo-parah/sis  of  syphilitic  origin.  This  mental  dis- 
order the  author  compares  with  the  previously  mentioned  non- 
specific disease,  describing  first  their  great  resemblance.  Here- 
upon, however,  on  analyzing  the  symptoms,  he  discovers  numerous 
aberrations  from  the  regular  coui'se  of  general  paralysis.  But  it 
seems  to  us  that  these  differences,  striking  as  they  may  appear 
by  a  comparison  of  numerous  cases  of  both  disorders,  will  not 
enable  the  clinicist  to  form  a  diagnosis  in  any  given  case.  Simi- 
larly the  anatomical  lesions.  At  first  sight  they  appear  identical; 
but  iu  reality  general  paralysis  is  due  to  an  enciq^halitis  of  the 
grey  cortex,  the  syphilitic  disorder  to  a  sclerotic  meningitis. 
But  at  the  post-mortem  it  is  certainly  not  as  easy  a  task  to  dis- 
tinguish between  the  two  lesions  with  the  unaided  eye  as  Four- 
nier would  have  us  believe.  The  real  deciding  test  is  the  mi- 
croscopic appearance,  which  the  autlior  does  not  describe  at  all. 
At  least  Meynert,  after  thorough  researches,  claims  in  bis  oral 
lectures  that  the  syphilitic  lesions  can  be  easily  recognized  as 
such  with  the  microscope.  The  chief  clinical  differences  be- 
tween the  two  forms  of  insanity  are,  on  the  one  hand,  the  his- 
tory— a  point  not  sufficiently  insisted  upon  by  Fournier;  on  the 
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other  hand,  the  curability  of  the  syphilitic   affection,  and  the 
absolute  resistance  of  real  general  paralysis  to  all  medication. 

6.  The  paralytic  form  of  brain  syphilis  is  of  common  occur- 
rence. In  most  cases  the  headache,  congestive  and  other  symp- 
toms, lead  finally  to  various  paralyses.  In  less  numerous  in- 
stances the  paralytic  symptoms  are  the  first  manifestation  of 
brain  syphilis.  The  cranial  nerves  are  attacked  in  the  fol- 
lowing order  of  frequency:  The  nerve  most  frequently  impli- 
cated is  the  III.,  next  in  frequency  are  the  VII.,  XII.,  VIII., 
II,,  I.,  and  v.,  while  the  IX.,  X.  and  XI.  are  but  very  rarely  in- 
volved. 

The  motor  oculi  is  very  frequently  paralyzed  by  brain  syphilis, 
the  abducens  nerve  less  often,  and  the  trochlearis  least  of  all 
ocular  nerves.  Perhaps,  as  Fournier  himself  admits,  paralysis  of 
the  latter  is  often  overlooked  on  account  of  the  difficult  diag- 
nosis. The  anatomical  reason  for  this  predilection  is  the  long 
course  of  these  nerves,  exposing  them  to  all  morbid  processes 
starting  in  the  basal  meninges  or  bones.  In  the  detailed  de- 
scription of  the  ocular  palsies  we  find  nothing  new  ;  but  the 
advice  at  the  end  of  the  chapter  is  w^orth  repeating :  "  Ocular 
paralyses 'point  towards  syphilis,  and  if  of  syphilitic  origin,  in- 
dicate usually  a  threatening  danger  from  some  intra-crauial 
process." 

The  description  of  paralysis  of  auditory  and  optic  nerves 
contains  no  new^  points,  but  is  written  in  a  practical  way.  Stress 
is  laid,  and  very  justly,  upon  the  necessity  of  examining  the 
fundus  of  the  eye  in  all  cases  of  brain  syphilis,  even  if  there  are 
no  syniptovis  on  the  part  of  the  eye.  According  to  Hughlings 
Jackson,  an  optic  neuritis  (choked  disc)  may  exist  without  im- 
pairment of  vision!  Such  a  discovery  in  a  given  case  can  often 
correct  both  diagnosis  and  treatment. 

Nothing  further  can  be  said  of  Fournier's  account  of  paralyses 
of  other  cranial  nerves  and  monoplegias,  but  that  it  is  short, 
practical,  as  far  as  it  goes,  \)\\l  entirely  free  from  any  description 
of  finer  modes  of  investigation,  as  electricity,  etc. 

Hemiplegia  is  a  very  frequent  symptom  of  brain  syphilis.  As 
regards  its  prognosis,  Fournier  distinguishes  two  varieties,  viz.: 
(1)  hemiplegia  due  directly  to  syphilitic  lesions,  and  (2)  hemi- 
plegia due  to  non-specific  brain  changes  caused,  of  course,  by  a 
specific  lesion  in  another  spot.  Although  it  is  hardly  possible 
to  recognize  the  real  condition  of  the  brain  before  the  thera-- 
peutic  experiment,  Fournier's  ingenious  distinction  is  certainly 
to  be  admired.  Thus  it  is  a  serious  difference  to  the  patient 
whether  his  hemiplegia  is  caused  by  compression  of  a  motor 
tract  by  a  gumma,  which  can  be  removed,  or  wdiether  the  cause 
is  a  want  of  nutrition  of  a  motor  part  by  reason  of  obliteration 
of  the  vessels  from  distant  sypliilitic  lesions. 

Hemiplegia  is  usually  preceded  by  syphilitic  headache,  and 
the  various  symptoms  of  the  congestive  group,  including  affec- 
tion of  motor  and  sensory  nerves.     Occasionally  a  few  attacks 
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of  temporary,  incomplete  hemiplegia  precede  tlie  regular,  more 
or  less  ])ermanent  state.  Syphilitic  hemiplegia  is  usually  incom- 
plete both  in  intensity  and  extent.  The  sensibility  is  usually 
intact,  but  sometimes,  though  rarely,  more  or  less  impaired,  and 
now  and  then  perverted.  Intellectual  disturbances  occur  also  in 
some  cases.  No  characteristic  difference  can  be  found  between 
an  ordinary  hemiplegia  and  one  of  syj^hilitic  origin.  Here  also 
the  clue  is  in  the  history.  But  suspicion  as  to  the  cause  ought 
to  be  aroused  by  a  combination  of  symptoms,  especially  the  co- 
existence of  ])aralysis  of  any  ocular  muscles.  The  age  is  also  a 
guide,  the  specific  form  occurring  most  frequently  before  the 
forty-fifth  year.  The  probability  of  a  syphilitic  origin  is, 
however,  positively  confirmed  or  refuted  by  the  results  of  treat- 
ment. 

It  is  somewhat  exceptional  to  find  cases  presenting  for  any 
length  of  time  only  those  symptoms  which  the  author  ranges  in 
a  given  group.  The  different  forms  succeed  each  other,  and  very 
frequently  intermingle.  Again,  a  class  of  patients  exists  in  whom 
brain  syphilis  produces  for  quite  a  time  but  very  vague  symp- 
toms, especially  mental  dullness  and  muscular  feebleness  or  even 
piostration.  Under  such  circumstances,  a  diagnosis  is  possible 
only  from  simultaneous  specific  troubles,  such  as  exostoses,  etc. 
But  a  correct  diagnosis  once  formed,  everything  is  gained. 
Another  form  might  be  called  mixed.  Besides  many  of  the 
symptoms  common  in  brain  syphilis,  there  is  hardly  a  sign  of 
disturbance  of  the  nervous  system,  which  such  patients  cannot 
display  at  some  time  or  other.  It  is  the  very  multiplicity  of 
unconnected  symptoms  which  leads  to  a  diagnosis. 

The  course  of  brain  syphilis  is  always  influenced  by  medi- 
cation. In  many  instances  a  positive  cure  can  be  accomplished, 
if  not,  at  least  the  occurrence  of  new  symptoms  is  prevented, 
although  the  existing  ones — caused,  perhaps,  by  secondary 
changes  ^  remain  unchanged.  Of  all  forms,  the  mental  dis- 
turbances are  the  most  resistant  to  medication  ;  so  that  the 
existence  of  insanity  is  of  grave  prognostic  importance  in  any 
case  of  brain  syphilis.  If  not  treated,  all  syphilitic  disorders 
have  a  tendency  to  become  permanent  and  to  spread  in  extent. 
The  chapter  which  Fournier  devotes  to  the  ultimate  progress 
and  termination  of  brain  syphilis,  seems  to  us  the  most  instruc- 
tive of  the  entire  work.  It  is  evidently  the  result  of  careful 
'reflection,  based  on  an  exceptionally  large  experience.  It  is, 
however,  too  full  of  details  to  be  abstracted  profitably. 

As  regards  the  prognosis,  the  chances  diminish,  of  course,  with 
the  duration  of  the  affection  and  the  multiplicity  of  symptoms. 
Yet  now  and  then  a  case  apparently  hopeless  is  completely  re- 
stored, so  that  the  author  endorses  Kicord's  bon  mot :  "  As 
regards  the  cure  of  syphilis,  everything  is  possible,  sometimes 
even  imi)ossibilities."  An  exceptional  value  can  be  attributed 
to  Fournier's  statistic  of  the  termination  of  138  cases  of  brain 
syphilis  : 
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Death 14  cases. 

Recovery  witli  serious  impairment  of  intellect,  motion 

'           or  sensation 33  " 

Recovery  eomiilete .  .  _  30  " 

Recovery   incomplete,   with   permanent  but  slight    im- 
pairment of  some  functions 13  " 

Still  under  observation 11  " 

Unknown  . 37  " 

138 

Still  tlie  fearful  importance  of  these  figures  is  somewhat  di- 
minished 1)y  reason  of  a  number  of  cases  coming  under  his 
observation  at  a  very  late  stage,  and  the  fact  that  of  the  14 
fatal  cases,  not  one  had  been  treated  properly,  at  the  proper 
time.  On  the  other  hand,  the  statistic  does  not  include  numer- 
ous cases  with  slight  symptoms,  cured  before  they  could  develop 
into  une(juivocal  brain  syphilis. 

There  follows  hereupon  an  instructive  account  of  the  prog- 
nosis in  difterent  forms.  While  the  lighter  forms  are  ver}' 
amenable  to  treatment,  all  cases  are  characterized  by  a  tendency 
to  sudden  exacerbations  and  relapses. 

The  last  chai)ter  (nearly  50  pages)  is  devoted  to  the  treatment, 
The  treatment  should  always  be  commenced  early  and  energeti- 
cally, kept  %(p  vnt/i  the  original  energy  during  the  course,  and  con- 
tinued for  a  long  time  after  the  disappearance  of  synipto)ns. 

P^ourniers  chief  remedies  are  iodide  of  potassium  and  mercury. 
The  former  is  given  boldly  by  the  stomach,  preferably  mixed 
with  food  or  drink.  lie  claims  to  have  never  met  a  patient  al)- 
solutely  intolerant  to  KI.  Yet  in  such  cases  it  might  be  given 
by  the  rectum.  Strangely  enough,  he  has  sometimes  seen  that 
large  doses  were  less  irritant  to  the  stomach  than  smaller  ones. 
Mercury,  on  the  other  hand,  is  more  apt  to  disturb  the  stomach, 
and,  hence,  the  author  favors  inunctions.  He  commences  the 
use  of  iodide  of  potassium  in  a  dose  of  at  least  3  grammes  per 
day,  raising  it  finally  to  6-8,  or  even  10  grammes,  daily.  Larger 
quantities  he  has  not  found  more  serviceable,  but  only  more 
irritant.  Hg  is  given  in  the  form  of  proto-iodide,  0.10  to  0.20, 
or  as  sublimate  in  doses  of  0.02  to  0.05  per  day.  The  latter  dose, 
large  as  it  seems,  he  gives  without  hesitation  or  regret,  at  least 
for  a  short  time. 

For  inunctions  he  begins  with  5.00  per  day  for  the  first  week, 
raising  this  dose  8.00  or  even  12.00  grammes. 

The  occurrence  of  stomatitis  is  to  be  observed,  and  when  pre- 
sent it  is  to  be  treated  ;  but  the  mercury  is  not  suspended,  on 
account  of  the  proper  reason  that  the  dangers  of  stomatitis 
are  slight  compared  with  the  dangers  which  we  remove  with 
mercury. 

During  the  continuance  of  the  disorder  the  treatment  is  to  be 
kept  up  with  the  original  energy,  IJut  there  is  always  some  ac- 
customation  to  both  KI  and  Ilg.  This  however  lasts  but  a  few 
weeks  after  suspension  of  the  remedy,  and  hence  Fournier  advises 
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strongly  alternate  medication,  clianging  from  KI  to  Hg  and  back 
every  few  weeks.  This  treatment  is  to  be  continued  long  after 
the  disaj)])earance  of  all  symptoms.  As  auxiliary  means  he 
advises  cold  douches,  which  in  his  experience  as  well  as  that  of 
Charcot,  liasten  the  cure  materially,  especially  in  syphilitic  epi- 
lepsy. All  special  indications  are  of  course  fulfilled  by  the  usual 
palliative  and  other  means.  The  cure  being  accomplished  Four- 
nier  insists  for  some  time  on  strict  hygiene,  i.  e.,  avoidance  of  all 
excesses,  especially  venereal  indulgence,  exertions,  and  brain 
work,  his  object  being  to  give  the  brain  absolute  rest. 

This  incomplete  review  of  the  salient  points  of  the  book  can 
give  the  reader  an  estimate  of  its  value.  It  is  the  result  of  a 
large  experience  of  a  careful,  logical  observer  It  contains  a 
good  deal  which  cannot  be  found  in  any  one  work,  though  per- 
haps little  entirely  original  with  the  author.  It  can  be  read 
profitably  by  everyone,  especially  in  this  country,  where  brain 
syphilis  is  either  very  rare,  or  overlooked.  But  it  requires  at- 
tention to  read  it,  in  order  to  recognize  at  once  when  the  author 
schematizes,  which  he  does  a  great  deal.  At  any  rate  the  title, 
clinical  lectures,  is  not  an  appropriate  one  With  due  care  one 
will  find  the  book  very  valuable  for  practical  purposes.  But  the 
reader  will  be  disapijointed  if  he  expects  scientific  research, 
either  in  the  account  of  autopsies,  or  in  physiological  modes  of 
examination.  ii.  g. 
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I.  Fifth  Biennial  Report  of  the  Board  of  Commission- 
ers OF  Public  Charities  of  the  State  of  Illinois. 
Presented  to  the  Governor,  November,  1878.  Springfield, 
1879.     310  pages. 

II.  The  Transactions  of  the  American  Medical  Associ- 
ation, Instituted  1S47.  Vol.  XXIX.  Philadelphia:  Print- 
ed for  the  Association,  1878. 

III.  A  Clinical  Treatise  on  Diseases  of  the  Liver.  By 
Dr.  Fried.  Theo.  Frerichs.  In  three  volumes.  Translated 
by  Chas.  Murchison,  M.  D.,  F.  R.  C.  S.  New  York:  Wra. 
Wood  &  Co.,  1879. 

IV.  Diseases  of  the  Intestines  and  .  Peritoneum.  By 
John  Syer  Bristowe,  M.  D.,  J.  R.  Wardell,  M.  D.,  J,  W. 
Bigbie,  M.  D,,  S,  O.  Habershon,  M.  D.,  T,  B.  Curling, 
F.  R.  S.,  and  W.  H.  Ransom,  M.  D.  New  York  :  Wm. 
Wood  &  Co.,  1879. 

V.  Pott's  Disease.  Its  Pathology  and  Mechanical  Treat- 
ment, with  Remarks  on  Rotary  Lateral  Curvature. 
By  Newton  M,  Shaffer,  M.  D,  New  York  :  G.  P,  Put- 
nam's Sons,  1879.       Chicago:  Jansen,  McClurg  &  Co. 
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VI.    PosoLOGicAL  Table:    Including  all   the    Officinal  and  the 
most    frequently   employed    Unofficinal  Preparations.      By 
Charles  Rice,  Chemist,  Department  of  Public  Charities  and 
Con-ections  in    New  York.      New  York  :     Wm.    VV^ood    &, 
Co.,   1879.     Chicago:  W.  T.  Keener. 
I.    The    report  of   the  Commissioners  of  State   Charities  for 
Illinois  commences  with  the  statistical  and  other  information  in 
regard  to  the  different  charitable  institutions,  from  which  it  ap- 
pears that  a  careful  scrutiny   is  given   to  the   expenses  of  these 
establishments.     A   reduction  of  nearly  two   hundred  and  fifty 
thousand  dollars  from  the  amount  asked  for  the  two  years  which 
had  to  be  i)rovided  for  by  tiie  last  legislature  was  recommended, 
and  apparently  very  good  reasons  for  the  most  part  are  given  for 
the  recommendation. 

In  regard  to  a  request  for  one  thousand  dollars  for  apparatus 
for  pathological  investigation  from  the  Northern  Asyhim  at 
Elgin,  the  commissioners  say,  "  The  apparatus  for  a  patliological 
laboratory  would  be  useless  without  a  pathologist."  We  regret 
that  this  is  so;  the  medical  superintendent  and  assistant  physicians 
of  such  an  institution  should  be  themselves  competent  to  undertake 
pathological  investigations,  and  should  have  the  time  as  they 
have  the  opportunity  for  such  work.  Still  we  doubt  whether 
one  thousand  dollars  would  produce  adequate  scientific  results 
within  two  years  in  many  of  the  asylums  of  this  country  as 
they  are  at  present  organized.  As  regards  the  appointment  of 
a  pathologist  for  the  State  asylums,  the  commissioners  say  that 
without  co-operation  of  all  of  these  institutions,  he  cannot  well 
be  appointed,  and  they  therefore  advise  the  postponement  of  the 
consideration  of  the  subject  for  the  present. 

The  actual  increase  of  insanity  in  the  State  is  admitted  and 
accounted  for  by  the  more  settled  condition  of  the  population, 
gradually  approaching  the  condition  of  older  States,  and  being  no 
longer  made  up  of  the  more  healthy  frontier  population.  "  An 
increase  in  the  number  of  the  insane  is  to  be  expected,  until  the 
ratio  of  deaths  of  insane  persons  to  the  entire  population  is  equal 
to  the  ratio  of  new  cases  not  restored  to  reason.  None  of  the  States 
in  the  great  Mississippi  valley  have  as  yet  reached  that  point.  We 
have,  however,  seen  no  evidence  that  there  is  any  increase  in 
tlie  number  of  new  cases  each  year  relatively  to  the  total 
population." 

The  question  of  the  Illinois  law  of  commitment  of  the  insane, 
which  has  already  been  noticed  in  the  editorial  columns  of  the 
JouKNAi,,  is  discussed  at  some  length.  The  efforts  to  obtain  a 
change  in  the  law  failed  with  the  last  legislature,  and  all  the 
evils  of  the  present  system  have  another  two  years'  lease  of  life. 
We  need  not  repeat  here  our  own  opinions  on  this  subject,  we  have 
expressed  them  elsewhere,  and  we  liope  what  is  stated  in  this  report 
may  have  some  good  effect  in  the  future.  We  would  advise  the 
State  Board  not  to  abandon  the  cause,  but  devise  new  plans  of 
reform  that  may  be  more  successful  than  the  last. 
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Anotlier  important  recoinmendation  in  the  report,  is  tliat  some 
))rovisi()ii  l)e  made  for  the  criminal  insane  apart  from  the  general 
liospilals.  Our  readers  will  ])i-ol)al)ly  readily  i-eeall  Dr.  Dewey's 
articU;  on  this  subject  in  the  Journal  last  October,  Avhich  is 
alluded  to  in  this  report. 

Appendix  I.  contains  statistical  tables  of  the  various  institu- 
tions. Appendix  II.  is  an  elaborate  and  valuable  report  on  the 
county  jails  of  the  State,  in  which  is  contained  a  description  of 
every  jail  in  the  State.  The  facts  stated,  though  not  worse  than 
those  that  could  be  collected  in  other  States,  are  not  as  a  whole 
credital)le  to  the  great  State  of  Illinois,  or  rather  to  the  local  au- 
thorities who  are  responsil)le.  But  there  is  more  of  interest  in 
appendix  III.,  which  contains  deseri])tions  of  every  county  alms- 
house in  the  State.  As  these  establishments  are  the  recejitacles 
of  a  majority  of  the  chronic  insane  it  is  a  matter  of  interest  to 
our  readers  to  learn  in  wdiat  manner  these  unforiunates  are 
treated.  In  a  few  of  the  counties  they  seem  to  be  well  cared 
for  and  one  (Cook)  has  a  regular  county  asylum  containing  over 
four  hundred  inmates.  In  the  great  majority,  however,  no  ade- 
quate provision  is  made  for  their  care,  and  in  some  of  the  poor- 
houses  their  treatment  is  simply  abominable.  This  portion  of 
the  report  will  be  useful  reading  for  the  county  boards  through- 
out the  State.  The  final  appendix  IV.  is  Dr.  Wines'  report  on 
the  International  Prison  Congress  at  Stockholm,  which  he  at- 
tended as  a  delegate  commissioned  by  the  Governor  of  Illinois, 
concluding  with  Dr.  Wines'  paper  on  the  Foreign  Hospitals  for 
the  Insane,  read  before  the  conference  of  charities  in  this 
city,  last  month.  We  hope  to  notice  this  at  length  at  a  future 
time. 

As  a  whole,  the  report  is  a  very  creditable  showing  for  the  State 
Board  of  Charities,  and  especially  for  its  Secretary,  Dr.  ¥.  H. 
Wines,  whose  labor  it  chiefly  represents.  We  trust  it  will  be 
widely  circulated  and  read  in  the  quarters  where  it  will  do  the 
most  good. 

II.  The  Transactions  of  the  American  Medical  Association, 
with  the  prize  essay  on  the  Surgical  Anatomy  of  the  Carotid 
and  Innominate  and  Subclavian  Arteries,  which  is  included  in 
the  same  covers,  forms  a  bulky  volume  of  over  eleven  hundred 
pages.  It  contains  the  usual  collection  of  pajjcrs  and  addresses 
before  the  sections,  Avith  record  of  proceedings,  and  a  large  part 
of  the  volume  is  taken  up  with  obituary  notices  of  prominent 
deceased  physicians,  largely  compiled  by  Dr.  J.  M.  Toner,  of 
Washington,  D.  C. 

The  only  neurological  papers  are  by  Dr.  Walter  Kempster,  of 
the  Northern  Wisconsin  Asylum,  one  the  address  on  Medical 
Jurisprudence  and  Psychology,  and  the  other  on  general  paresis. 
The  first  of  these  is  for  the  most  part  a  general  compilation  of 
recent  researches  in  neurology,  and  the  latter  is  mainly  given 
to  brief  clinical  histories  and  accounts  of  jtost-mortem  appear- 
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ances  in  the  brain  in  some  twenty  cases  of  general  paresis,  ob- 
served by  the  author.  He  repeats  a  statement  made  also  by  others, 
but  which  we  have  not  ourselves  verified,  that  tliis  disease  is 
rare  in  the  Western  States.  It  may  be  more  common  on  the 
Atlantic  seaboard,  but  it  is  unfortunately  by  no  means  a  rarity 
in  Illinois,  or  more  particularly  in  Chicago,  where  our  obsei'va- 
tions  have  been  made. 

The  other  articles  call  for  no  special  notice;  the  volume  com- 
pares well  with  its  predecessors. 

III.  These  three  volumes  are  the  reprint  of  a  standard  work, 
which  if  not  one  of  the  most  recent  date,  is  still  one  that  is 
valuable  to  all  practitioners  of  medicine.  It  belongs  to  the 
very  economical  and  useful  series  now  being  issued  by  William 
Wood  cfc  Co.  at  a  dollar  a  volume.  We  have  already  expressed 
our  opinion  as  to  the  value  of  this  series  ;  the  present  volumes 
are  of  course  uniform  in  style  with  the  others  and  well  worth 
the  money  to  their  purchaser. 

IV.  This  is  the  latest  published  volume  of  William  Wood  & 
Co.'s  dollar  series.  The  articles  it  contains  are  mostly  short 
and  to  the  point,  the  names  of  their  authors,  Dr.  Habershon, 
Begbie,  Bristowe,  Curling,  etc.,  are  sufficient  recommendation  to 
our  readers. 

V.  This  is  a  surgical  monograph  taking  up  a  question  of  sur- 
gical pathology  and  therapeutics,  and  advocating  a  plan  de- 
cidedly different  fi'om  the  one  most  in  vogue.  The  author  con- 
demns the  practice  of  suspension  and  the  use  of  the  plaster  of 
Paris  jacket,  and  recommends  the  principle  of  antero-posterior 
support  as  given  by  an  apparatus  whicli  he  describes  at  length 
and  calls  the  "  plaster  zone  apparatus."  Eight  cases  illustrating 
success  in  the  use  of  this  apparatus  are  described.  The  work 
is  worthy  of  the  careful    attention  of  every  surgeon. 

VI.  This  is  the  most  complete  dose  book  we  have  lately  met 
with,  including  a  very  large  number  of  non-officinal  remedies.  It 
cfinnot  fail  to  be  useful,  and  it  has  some  peculiarities  that  specially 
add  to  its  value,  such  as  the  brief  remarks  in  regard  to  the  pre- 
parations, the  indications  of  poisonous  drugs  and  the  caution- 
marks  as  to  dose,  the  specific  gravities,  etc.,  etc.  It  concludes 
with  comparative  tables  of  common  and  decimal  weights  and 
measures,  actual  and  approximate.  The  only  improvement  we 
can  suggest  would  be  the  naming  of  the  princii)al  antidotes  to 
the  poisonous  drugs,  wliich  are  not  given.  But,  as  it  is,  it  is  a 
very  convenient  and  useful  little  book. 
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ASYLUM  REFOEM  IN  NEW  YORK  STATE. 


AT  the  risk  of  being  thought  as  giving  undue  attention  to 
the  subject  of  reform  in  the  administration  of  Asylums 
for  the  Insane,  we  again  notice  the  phases  through  whieli  this 
movement  in  tlie  State  of  New  York  has  recently  passed.  Un- 
der the  circumstances,  it  ought  to  be  no  matter  for  surprise  that 
the  effort  to  secure  legislative  investigation  of  the  present  modes 
of  conducting  asylums  with  a  view  to  reform,  should  have 
been  temporarily  baffled,  though  not,  as  the  friends  of  the 
present  regime  hope  and  intended,  finally  defeated. 

In  our  last  issue  we  printed  a  petition  to  the  New  York 
Legislature,  which  had  been  numerously  signed,  and  which 
set  ibrth  the  desirability  of  an  investigation  into  the  mode  of 
conduct  of  Insane  Hospitals  of  any  or  all  kinds  in  New  York 
State,  and  designating  various  points  toward  which  inquiry 
should  be  directed,  and  w^hich  embodied  finally,  several  more 
or  less  specific  complaints  as  to  the  medical  service  of  the  hos- 
pitals in  question,  omitting  any  particular  reference  to  their 
bad  financial  management. 

This  petition  was  presented  to  the  State  Senate  on  the  20th 
of  March  .last.  By  that  body  it  was  referred  to  a  Committee 
of  two  Senators,  w^ho  after  a  certain  degree  of  attention  to  the 
subjects  referred  to  in  the  petition,  reported  adversely  to  the 
petitioners.  Since  then  w^e  have  received,  among  other  papers, 
a  marked  copy  of  the  Albany  Argus,  of  Monday,  May  the 
26th,  whieli  contains  a  lengthy  and  what  would  seeni  to  be 
an  inspired  editorial,  devoted  to  a  review  of  the  report  in  ques- 
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tion  of  the  senate  committee,  and  also  of  the  petition  to  which 
that  report  relates.  The  committee  consisted  as  already  said 
of  two  members,  one  of  whom,  nnfortnnately  for  the  petition- 
ers, to  say  the  least,  was  from  the  Ftica  district,  in  which  is 
located  one  of  the  asylums  against  the  management  of  which 
complaint  had  been  made.  The  procedure  of  the  committee 
seems  to  have  been  exceedingly  simple.  They  merely  invited 
or  summoned  the  signers  of  the  petition  to  appear,  and  state 
any  facts  they  had  of  their  oion  personal  knowledge,  or  from 
other  sources.  The  committee  also  invited,  it  seems,  the  asy- 
lum superintendents,  certainly  permitted  them  to  come  be 
fore  them  prior  to  the  petitioners,  though  their  names  did  not 
appear  on  the  petition,  but  for  what  purpose,  at  that  stage  in 
the  proceedings,  it  is  difficult  to  conceive,  unless  to  prevent 
the  object  of  the  petitioners  from  being  carried  out.  The 
committee  state  in  their  report,  that  not  one  of  the  petitioners 
knew  of  anything  of  his  own  personal  knowledge  as  to  the 
internal  management  of  any  of  the  asylums  in  the  State, 
most  of  them  having  never  been  in  one  of  them.  They  also 
report  that  more  than  one-half  of  the  signers  repudiate 
their  signatures  altogether.  But  worse  yet,  the  committee 
report,  that  many  of  the  names  of  leading  persons  on  the  pe- 
tition were  fraudulently  obtained,  and  in  some  cases  in  the 
worst  sense  of  the  word.  The  committee  report  (we  quote 
from  the  Argus),  that  one  very  large  mercantile  lirm  recog- 
nize their  signatures,  and  those  of  twenty-three  of  their  em- 
ployes, as  on  a  paper  pasted  to  the  petition.  This  firm,  it  is 
reported,  stated,  that  the  paper  bearing  their  signatures  was 
originally  part  of  a  testimonial  of  good  character  which  the 
lirm  and  their  employes  had  given  to  a  departing  associate. 
The  paper  with  the  signatures  had  been  cut  off  from  that 
testimonial  and  tacked  on  to  the  asylum  petition.  In  sum- 
marizing the  committee's  report,  the  article  in  the  Argus 
says: 

"  The  report,  after  exhibiting  facts  like  these,  sums  up  the 
conclusion  of  the  whole  movement  in  very  strong  words. 
The  committee  declare  the  petition  to  l)e  unsupported  by  a 
scintilla  of  evidence ;  they  declare  the  action  and  evidence  of 
the  few  who  came  to  the  tVont  to  be  an  outrao-e  on  the  honor 


532  Editorial  Department. 

of  a  decent  and  respected  profession  ;  they  declare  the  charges, 
so  far  as  they  can  be  made  stand  up  in  sight,  to  be  not  only 
unproved  but  disproved;  they  declare  the  process  of  getting 
signatures  to  be  an  abuse  of  the  right  of  petition  which  is  be- 
yond characterization.  Malice,  misrepresentation  and  igno- 
rance, aye,  falsehood,  are  made  the  bottom  motives  of  the 
whole  movement,  by  tiie  report.  The  report  is  very  long  and 
very  elaborate.  It  will  be  one  of  the  ablest  legal  and  literary 
documents  emanating  from  any  legislative  body  of  our  time. 
The  public  interest  in  it  is  not  small  and,  therefore,  we  have 
here  indicated  its  scope  and  character.  The  medical  interest 
in  the  report  will  be  universal.  Every  medical  society  in  the 
United  States  should  have  a  copy.  As  many  doctors  as  can 
get  copies  should  get  them.  The  medical  publications  should 
present  the  report  to  their  readers." 

The  extreme  gravity  of  these  animadversions  on  the  peti- 
tion and  its  movers,  becomes  apparent  when  their  names  are 
known.  The  instructed  medical  public  must  judge  whether  gen- 
tlemen of  the  professional  standing  and  character  as  citizens 
and  men  of  science  such  as  the  real  movers  of  the  petition  are, 
would  be  likely  to  devote  themselves  to  the  transparent  trickery, 
fraud  and  falsehood,  which  this  committee  of  two,  probably 
unknown  out  of  their  own  State,  lay  at  their  doors.  On  it 
appear  the  names  of  Drs.  W.  A.  Hammond,  E.  C.  Seguin,  E. 
C.  Spitzka,  T.  A.  McBride,  J.  G.  Kiernan,  L.  C.  Gray,  W.  J. 
Morton  and  otiiers,  more  or  less  widely  known  in  the  profes- 
sion, not  only  in  this  country  but  abroad. 

We  would  also  note,  that  it  appears,  that  not  only  the  re- 
port of  the  senate  committee,  but  marked  copies  of  the  Argus 
already  quoted  from,  have  been  widely  disseminated  to  period- 
icals and  public  officials. 

But  it  was  not  to  have  been  expected,  that  those  really  in- 
strumental in  framing  the  petition,  which  was  so  roughly 
handled  by  the  senate  committee,  would  long  rest  quietly 
under  such  a  load  as  had  been  publicly  heaped  upon  them. 
Accordingly,  at  a  regular  meeting  of  the  New  York  Neuro- 
logical Society,  a  provisional  report  of  its  committee  having 
the  petition  in  charge  was  made. 

It  was  as  follows  : 
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PROVISIONAL  REPORT  OF  THK  COMMITTEE  OF  THE  NEW  YORK 
NEUROLOGICAL  SOCIETY,  RELATIVE  TO  THE  SUBJECT  OF  INSANE 
ASYLUM    ABUSES. 

The  undersigned,  constituting  the  Committee  on  Insane 
Asylum  Abuses,  of  the  New  York  Neurological  Society, 
respectfully  report,  that  the  petition  prepared  bj  them,  and 
which  contained  the  complaints  deemed  most  important,  was 
signed  by  many  prominent  physicians,  lawyers  and  other 
citizens,  and  presented  to  the  State  Senate  on  the  20th  of 
March  last. 

It  was  referred  by  that  body  to  two  members,  Mr.  Goebel, 
of  this  city,  and  Mr.  Goodwin,  of  Utica,  constituting  the 
Committee  on  Public  Health.  That  Committee  has  now 
made  a  report  so  unfair,  one-sided,  and  so  grossly  misrepre- 
senting the  real  facts  of  the  case,  that  we  feel  called  upon  to 
solemnly  protest  against  its  being  received  by  the  profession 
and  public  as  even  remotely  embodying  the  results  of  a  hona 
fide  examination.  There  was  not  even  the  pretence  of  a  fair 
examination  made,  documentary  evidence  was  excluded,  the 
bias  of  the  Conmiittee  was  evident  from  the  first,  and  they 
were  surrounded  by  superintendents  who  had  been  examined 
the  day  previous,  without  any  member  of  your  Committee 
being  notified  thereof. 

One  member  of  your  Committee  who  was  examined  at 
Albany,  w^as  forced,  in  self-protection,  to  protest  against  the 
passing  from  superintendents  to  the  Senator  examining  of 
slips  of  paper  containing  questions  desired  by  the  former  to 
be  propounded  to  the  witness,  and  superintendents  were  re- 
peatedly seen  to  prompt  that  Senator.  It  may  suffice,  in  pos- 
sible explanation  of  the  bias  of  the  Senate  Committee,  to  refer 
to  the  fact  that  the  Senator  conducting  the  examination  is  "a 
resident  of  Utica,  and  strongly  affiliated  with  the  authorities 
of  the  asylum  there  located.  It  will  be  noticed  that  the 
Senate  Committee  is  extremely  careful  in  summing  up  its  so- 
called  conclusions  to  speak  of  State  institutions  exclusively 
(meaning  asylums  supported  and  controlled  by  the  State  alone), 
although  the  petition  distinctly  referred  to  all  lunatic  asylums 
within  the  State  limits. 
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As  further  charnctoriziiiii-  the  aniinus  of  the  Senate  Com- 
mittee, we  may  refer  to  the  fact  tliat  their  piece  of  special 
pleadiniij,  miscalled  a  report,  has  been  extensively  circulated 
among  superintendents  and  their  friends,  although  no  member 
of  your  Committee  has  received  a  copy,  and  we  have  no  other 
knowledge  of  this  report  than  that  furnished  by  the  daily 
pa])ers. 

It  is  also  worthy  of  note  that  the  Senate  Committee, 
although  informed  that  much  valuable  evidence  could  be  ob- 
tained in  New  York,  where  most  of  the  petitioners  resided, 
evidence  which  could  not  be  obtained  at  Albany,  avoided 
receiving  this  testimony,  by  refusing  to  meet  anywhere  but  in 
Albany. 

lour  Committee  has  been  charged  by  the  partisans  of  the 
asylum  interest  with  having  appended  names  to  the  petition 
without  authority,  and  misrepresenting  its  purport  to  sign- 
ers. These  charges  are  felse  in  every  particular;  every 
Tuime  a]>pended  to  the  petition  is  authentic,  and  no  one 
signed  it  without  having  had  full  opportunity  to  read  it  and 
become  acquainted  with  its  intent  and  purposes.  It  is  true 
that  a  few  of  the  signers  became  alarmed  when  they  received 
a  quasi  threatening  summons  from  the  Senate  Committee, 
and  wrote  that  they  withdrew  their  names,  and  that  still  a 
few  others  withdrew  theirs  at  the  personal  solicitation  of  the 
superintendents,  but  the  greater  number  of  signers,  includhig 
many  prominent  ])hvsicians,  continue  to  affirm  the  perti- 
nency of  all  the  inquiries  and  the  necessity  of  a  tull  investi- 
gation. 

Your  Committee  proposes  within  a  reasonable  period  to 
present  a  detailed  report,  exhibiting  the  actual  character  of 
the  testimony  presented,  as  well  as  other  evidence  which  was 
excluded  in  sup})ort  of  the  allegations  set  forth  in  the  petition. 
Your  Comtnittee  is  conscious  of  the  fact  that  they  require  no 
better  vindication  of  their  position. 

T.  A.  McBride,  M.  D.  E.  C.  Spitzka,  M.  D. 

E.  C.  IIarwood,  M.  D.  J.  G.  Kiernan,  M.  D. 

E.  C.  Seguin,  M.  D.  Landon  C.  Gray,  M.  D. 

Wm.  a.  Hammond,  M.  D.  W.  J.  Morton,  M.  D. 

The  Committee. 
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By  tliis  latter  report  from  the  Cuininittee  of  the  Neiirolog- 
iciil  Society,  it  will  be  seen  that  there  exists  the  gravest  con- 
tradiction as  to  matters  of  fact  as  well  as  belief,  between  the 
Senate  Committee  and  the  petitioners  to  the  legislature.  And 
such  is  the  attitude  to-day  before  the  public,  of  the  movement 
for  asylum  reform  in  the  State  of  New  York. 

The  friends  of  tlie  movement  have  been  baffled,  but  not 
defeated,  and  taught  by  experience  will  no  doubt  in  the  future 
advance  toward  their  object  with  better  preparation,  and  we 
doubt  not  with  ultimate  success.  And  in  this  case,  by  the 
word  success  we  mean,  that  an  investigation  will  be  had 
whatever  the  results  may  be.  The  asylum  authorities  owe  it 
to  the  public,  and  should  be  all  the  more  willing  to  have  it 
made,  if  they  are  to  a  reasonable  extent  above  reproach  in 
their  management,  for  in  such  a  case  the  asylum  officers  would 
have  nothing  to  lose  and  everything  to  gain.  But  in  such 
spirit,  and  by  such  means  to  resist  ah  initio  an  investigation, 
as  was  done  at  Albany,  only  serves  to  rouse  suspicions  which 
no  specious,  partisan  reports  can  allay  or  obscure. 

We  have  something  more  than  a  fear,  that  asylums  as  a 
whole  will  not  bear  a  close  scientific  and  business  scrutiny. 
A  long  time  since,  we  called  attention  .  to  the  enormous 
expense  of  building  and  maintaining  many  of  our  asylums.  In 
particularizing,  we  gave  a  review  of  figures  from  its  own 
reports,  of  the  financial  management  of  the  asylum  at  Utica, 
in  New  York  State,  which  seemed  to  us  then,  as  it  does  now, 
to  re(|uire  explanation.  Subsequently,  one  of  the  ablest  med- 
ical journals  in  this  country — the  Medical  Record^  of  New 
York — took  up  the  same  topic,  and  from  the  reports  of  the 
asylum,  drew  up  a  financial  statement  highly  unfavorable  to 
that  asylum,  and  the  Record  publicly  called  upon  its  chief 
officer  to  explain  the  meaning  of  his  own  figures.  But  to  this 
day,  no  explanation  has  been  publicly  made,  nor  has  any  ap- 
parent heed  been  given  to  the  matter. 

People  will  form  their  own  notions  as  to  the  reasons  or 
motives  for  such  a  silence,  in  the  face  of  such  a  dubious  finan- 
cial showing.  And  we  can  as  outsiders,  assure  all  whom  it 
may  concern,  that  the  public  has  formed  opinions  as  to  the 
motives  for  withholding  the  explanations  which  the  case  so 
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plainly  requires.  This  is  one  phase  of  asylum  reform  on 
which  the  Senate  Committee  did  not  touch,  and  which  if  it 
could  have  been  dealt  with  as  speciously  as  was  the  subject 
matter  of  the  petition,  would  no  doubt  have  been  disposed  of 
long  since.  This  theme  however,  has  been  considered  in  some 
of  its  phases  in  anotlier  part  of  this  issue  of  the  Journal,  in  a 
review  of  the  "  Report  on  the  State  Charitable  Institutions 
of  New  York,"  by  the  Comptroller  of  the  State.  To  that 
article  we  would  refer  our  readers  for  a  valuable  and  sug- 
gestive discussion. 

As  we  have  said  on  former  occasions  when  referring  to  the 
subject  of  this  article,  we  have  a  high  degree  of  respect  for 
American  alienists  as  a  body,  and  a  reasonable  faith  in  actual 
asylum  management,  and  we  trust  not  an  unreasonable  skep- 
ticism as  to  the  reliability  of  the  same.  But  we  feel  certain 
there  is  need,  in  many  cases,  for  reform,  and  that  the  only 
way  to  be  able  to  say  just  where  and  to  what  extent,  is  by  a 
searching  investigation.  And  the  only  defensible  motive  for 
preventing,  or  smothering  investigation,  apparent  to  us, 
would  be  found  in  the  personal  and  unjust  spirit  which  might 
dictate  and  pervade  it.  Or,  if  the  asylums  were  private 
property,  as  they  are  not,  there  would  be  personal  reasons  for 
resisting  examination.  But  there  is  no  sufficient  ground  for 
such  motives  in  the  present  case.  We  earnestly  hope  that  the 
asylum  officials  in  New  York  may  themselves  take  the  initia- 
tive in  opening  the  doors  of  their  hospitals  to  a  thorough 
examination  as  the  only  way  to  a  permanent  peace  in  the 
discharge  of  a  high  and  delicate  public  trust. 


The  Fifth  Annual  Session  of  the  American  Neurological 
Association  was  held  in  New  York,  June  ISth,  19th  and  20th. 
Papers  were  read  by  Drs.  Hammond,  Beard,  Seguin,  Edet, 
Spitzka,  Schmidt,  Putnam  and  others,  and  the  proceedings 
and  discussions  were  throughout  of  interest.  The  following 
officers  were  elected  for  the  ensuing  year: 

President — Dr.  F.  T.  Miles,  of  Baltimore. 
Vice-President — Dr.  K.  T.  Edes,  of  Boston. 
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Secretary  and  Treasurer — Dr.  E.  C.  Seguin,  of  New  York. 

Council — Drs.  F.  K.  Kinnicutt,  of  New  York,  and  Dr.  L. 
C.  Gray,  of  Brooklyn. 

This  Association  may  now  be  said  to  have  reached  a  period 
of  healthy  infancy,  and  the  prospects  of  its  growth  and  con- 
tinued and  increasing  usefulness  were  never  better.  It  was 
our  intention  to  have  given  in  this  number  a  full  official  report 
of  the  proceedings  of  this  last  meeting,  but,  owing  to  the 
failure  to  receive  the  notes  in  time,  it  does  not  appear.  We 
may  publish  it  in  full  in  our  next  number. 


This  number  of  the  Journal  would  have  been  received 
by  its  subscribers  some  two  weeks  earlier  but  for  the  delay  in 
waiting'  for  the  Proceediuirs  of  the  American  Neurolotjical 
Association,  which  tailed  after  all  to  reach  us  in  time  for 
insertion. 
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a.— ANATOMY  AND  PHYSIOLOGY  OF  THE  NERVOUS 

SYSTEM. 


Tactile  Haihs.  —  The  following  is  an  abstract  of  a  paper  on  "Tactile 
Hairs,"  bj'  Dr.  Lester  Curtis,  before  the  Illinois  8tate  Microscopical  Society, 
and  for  the  report  of  which  we  are  inclel)ted  to  the  courtesy  of  the  Secretary, 
Mr.  Ernest  Stuart. 

"The  tactile  hairs,  commonly  called  whiskers,  are  peculiar  to  carnivorous 
animals.  The  growth  of  an  ordinary  hair  takes  place  by  the  multiplication 
of  the  cells  w^hich  suiTOund  the  papilla,  and  the  follicle  possesses  no  mus- 
cles of  volition  or  special  arrangement  of  nerve  tibres. 

"The  first  noticeable  peculiarity  of  the  tactile  hair,  as  in  the  snout  of  a 
mouse,  is  the  great  size  of  the  follicle — several  times  that  of  an  ordinary 
hair  follicle;  this  follicle  has  a  bulging,  about  one-third  of  the  distance 
from  the  top,  which  corresponds  with  a  remarkable  enlargement  within. 

"Two-thirds  of  the  lower  portion  of  the  follicle  is  surrounded  by  striated 
muscular  fibres,  which  appear  to  arise  from  the  side  of  the  follicle  by  a 
short  tendon  encircling  it,  and  these  pass  off  to  a  considerable  distance,  to 
become  lost  in  the  muscular  fibres  of  the  lip.  These  muscles  are  furnished 
with  a  rich  plexus  of  unusually  large  capillaries.  Other  muscles  are 
attached  to  the  hair  in  a  manner  somewhat  similar  to  the  ordinary  erectors 
of  the  hair,  but  are  more  abundant  and  of  the  striated  variety. 

"  Within  the  follicle  and  outside  the  root-sheath  of  the  hair,  is  a  close 
plexus  of  very  fine  capillaries,  which  send  branches  over  the  enlargement 
mentioned  above,  and  form  a  peculiar  ring-like  plexus  above  it.  Between 
the  branches  of  this  ring-like  plexus,  there  is  but  little  tissue;  but  in  the 
mouse  and  cat,  at  least,  it  does  not  form  a  sinus,  as  is  claimed  by  some. 

"  The  enlargement  surrounds  the  hair  excentrically,  and  consists  of  two 
parts,  the  outer  of  w^hich,  when  the  follicle  is  divided  longitudinally  through 
the  centre  of  the  hair,  is  nearly  circular  in  outline,  and  is  attached  to  the 
outer  part  by  a  short,  thick  pedicle.  It  is  interspersed  with  oblong  nuclei. 
The  inner  part  is  not  so  wide,  but  is  longer,  and  surrounds  the  root-sheath 
like  a  band." 

The  .speaker  considered  these  last  organs  to  be  of  a  nature  similar  to  the 
terminal  organs  of  nerves  found  in  other  portions  of  the  body ;  Ijut  was  not 
prepared  at  present  to  prove  his  position. 

The  paper  closed  with  a  brief  bibliography  of  the  subject,  after  which 
numerous  slides  were  shown,  in  illustration  of  the  organs  described. 
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The  Innekvation  of  tue  Uterus. — In  a  long  paper  in  Virehmo's  Archiv 
(Btl.  76,  Heft  I.,  p.  1),  Prof.  A.  Rohrig  describes  his  researches  on  this  subject, 
being  partly  a  coutirmation  of  previous  statements,  partly  new  additions. 

As  the  best  animal  for  the  purpose,  the  author  used  virgin  rabbits,  the 
uterus  of  which  responds  readily  to  stimuli,  but  does  not  show  spontaneous 
movements.  The  animals  were  poisoned  with  u  dose  of  curare,  just  suffi- 
cient to  necessitate  artificial  respiration. 

On  in-itating  various  parts  of  the  nervous  system,  by  insertion  of  needles 
connected  with  an  induction  coil,  it  was  found  that  movements  of  the  uterus 
could  be  obtained  by  stimulation  of  almost  any  part  of  the  brain  or  cord. 
The  movements  were,  however,  more  energetic  from  stimulation  of  the 
lower  parts  of  the  cord  than  from  the  upper  i)ortiou  (U-  brain.  Irritation  of 
the  lumbar  cord  produced  the  most  intense  tetanic  uterine  contractions. 

All  motor  nerves  of  the  uterus  originate  in  the  cord  below  the  tenth  dorsal 
vertebra.  Irritation  of  the  spinal  segment  above  this  height  is  of  no  influ- 
ence; while  below  this  point  the  cord,  if  irritated,  induces  violent  contrac- 
tions. Irritation  of  nerve  centres  is  veiy  conveniently  ett'ected  by  suppljang 
them  with  venous  blood.  On  ceasing  the  artificial  respiration  in  the  cura- 
rized  animal,  the  cord  of  which  was  severed  at  the  level  of  the  tenth  dorsal 
vertebra,  violent  uterine  contractions  of  the  uterus  were  seen.  These  con- 
tractions continued  often  for  the  space  of  one  hour  after  the  death  of  the 
asphj'xiated  animal.  This  result  can  explain  the  occasional  occurrence  of 
a  post-mortem  parturition  in  pregnant  human  females.  It  may  be  supposed, 
however,  that  the  venous  blood  can  cause  these  movements  by  irritation  of 
the  uterus  itseif.  In  order  to  decide  this  matter,  Rohrig  destroyed  the  lum- 
bar cord,  by  inserting  a  hot  wire  into  the  spinal  canal.  After  this  destruc- 
tion no  further  uterine  contractions  could  be  induced  by  asphyxia,  although 
the  uterus  still  responded  to  direct  electric  stimulation. 

Similar  uterine  movements  follow  the  sudden  checking  of  the  blood  sup- 
ply by  compression  of  the  aorta.  These  also  depend  on  an  irritation,  and 
hence  the  integritj'  of  the  lumbar  portion  of  the  spinal  cord. 

Uterine  movements  can  also  be  brought  about  by  injection  of  certain 
poisons  into  the  veins.  These  are  the  various  spinal  stimulants,  which 
either  stimulate  directly,  or,  at  least,  exaggerate  immensely  the  reflex  ex- 
citability of  the  cord.  Their  influence  on  the  uterus  ceases,  of  course,  on 
destruction  of  the  lumbar  cord.  Slxychuia  and  picrotoxin  are  the  most 
powerful  agents;  nicotine  and  carbolic  acid  act  only  in  larger  doses.  The 
latter  requires  a  quantity  of  0.20  grm.  injected  iqto  the  jugular  vein. 
Caffein  acts  similai-ly;  but  its  etfects  cannot  be  demonstrated  on  a  virgin 
uterus ;  it  requires  an  organ  more  imtable  by  previous  impregnation. 

The  promptest  action  can  be  attributed  to  ammonia.  An  injection  into 
the  vein  of  5  to  8  ccm.  of  a  two-per-cent.  solution,  causes  an  immediate 
powerful  tetanic  contraction,  wliich  lasts,  with  short  intervals  of  rest,  for  an 
hour  or  more,  changing  hereupon  to  peristaltic  movements.  If  the  animal 
is  killed  by  an  overdose  of  ammonia,  the  contractions  can  continue  for  an 
hour  after  death.  But  ammonia  differs  from  the  other  agents  in  stimulating 
the  uterus  itself,  or,  at  least,  its  intrinsic  nerves,  since  the  contractions  caused 
by  ammonia  are  not  avoided  by  destruction  of  the  cord.    It  had  been  known 
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previously  that  the  agent  is  a  powerful  stimulant  to  striated  muscles,  but 
this  result  shows  that  it  calls  into  activity  unstriated  muscles  as  well.  The 
action  is  produced  also  by  the  salts  of  ammonium,  the  chloride  and  car- 
bonate. 

Stimulation  of  the  uterus  centre  is  also  prcxluced  by  calabar  bean  and 
ergotin.  The  latter,  however  (extr.  secal.  cornut.  aquos.  Pharm.  Germ.), 
does  not  act  when  injected  under  the  skin,  since  it  is  not  sufficiently  ab- 
sorbed. The  movements  thus  produced  are  not  as  violent  as  those  from  the 
previous  poisons ;  they  are  not  tetanic  in  character,  but  peristaltic,  and  per- 
sist much  longer  than  the  more  violent  tetanus  of  strj^clmia. 

The  study  of  the  intluence  of  chloroform  on  the  retiex  activity  of  the 
uterus,  was  hindered  by  the  difficulty  of  chloroforming  rabbits  without  kill- 
ing them.  It  could,  however,  be  observed  that  the  influence  on  the  uterus 
is  about  the  same  as  that  of  hydrate  of  chloral,  an  agent  much  safer  of 
application. 

The  narcosis  retards  immensely  the  occurrence  of  retiex  contractions  of 
the  uterus.  They  occur  not  only  later,  but  are  also  feebler,  while  the  uterine 
centre  is  readily  exhausted.  Morphine  and  opium  do  not  possess  this  par- 
alyzing intluence.  Atropin,  on  the  other  hand,  reduces  considerably  the 
excitability  of  both  uterus  and  uterus  centre. 

The  supposed  action  of  various  purgatives,  and  so-called  abartifacienU, 
has  never  been  properly  studied.  An  intravenous  injection  of  aqueous  ex- 
tract of  aloes  or  colocyuth  causes,  within  ten  to  fifteen  minutes,  peristaltic 
movements  of  the  bowels,  often  finishing  with  defecation.  Some  three  to 
five  minutes  later  feeble,  creeping  constrictions  are  noticeable  at  the  cornua 
of  the  uterus ;  but  they  do  not  develop  into  proper  peristaltic  contractions. 
A  more  powerful  action  is,  however,  exerted  by  extr.  sabinje.  The  injection 
of  1  grm.  of  extract  of  savin  caused,  within  two  to  three  minutes,  strong 
tetanic  contractions,  which  changed  gradually  into  peristaltic  movements, 
continuing  sometimes  for  two  hours.  This  agent  acts  through  Btimulation 
of  the  cord ;  destruction  of  the  latter  removes  its  influence.  The  eflect, 
however,  on  the  uterus  was  such,  that  Rohrig  recommends  highly  its  ex- 
perimental trial  in  obstetrics. 

The  uterus  centre  is  finally  very  susceptible  to  reflex  excitation,  uterine 
tetanus  being  the  immediate  result  of  any  irritation  of  sensory  nerves.  This 
can  even  be  produced  by  irritation  of  the  skin  by  cold  or  heat. 

Searching  the  course  of  the  motor  nerves  of  the  uterus,  Rohrig  examined, 
in  the  fii"St  place,  the  pneumogastric  and  dorsal  sympathetic  nerves.  Both 
possessed  no  influence  whatsoever  on  the  movements  of  the  uterus.  The 
positive  results,  on  the  other  hand,  can  be  stated  in  the  author's  own  words : 

1.  Section  of  either  the  nervi  uterini  (sympathetic)  or  the  sacral  branches, 
causes  a  momentary  peristaltic  contraction. 

3.  Electric  irritation  of  the  cord  (or  asphyxia)  causes,  after  section  of  the 
uterine  nerves,  a  feeble  peristaltic  contraction.  The  same  is  i)roduced  by 
reflex  excitations. 

8.  The  same  excitations  act,  however,  more  powerfully  if  the  sacral 
branches  have  been  divided,  instead  of  the  uterine  nerves. 
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4.  Section  of  both  sets  of  nerves  cuts  otf  the  uterus  entirely  from  the 
influence  of  the  cord. 

5.  Feeble  electric  irritation  of  the  peripheral  ends  of  the  divided  uterine 
nerves,  causes  tetanus  of  the  organ  ; 

6.  While  a  weaker  contraction  is  induced  by  stimulating  the  sacral 
branches. 

7.  Sensory  fibres  are  found  in  both  sets  of  nerves. 

Examining  the  nerves  of  the  ovary,  Rohrig  found  them  to  contain  only 
centripetal  fibres.  Irritation  of  the  peripheral  end  of  the  divided  nerves 
produced  no  visible  symptom;  but  irritation  of  the  central  end,  or  of  the 
ovary  itself,  does  not  cause  any  pain  whatever.  The  centripetal  nature  of 
these  fibres  reveals  itself  only  by  a  rise  in  blood-pressure.  ir.  g. 


Functions  op  the  Brain. — A.  iMusehold,  at  the  instigation  of  Prof. 
Leyden,  publishes  a  memoir  (Berlin,  1878,  Abstr.  in  Cbl.  f.  ined.  Wisieiucli.^ 
No.  14)  on  the  result  of  partial  extirpation  of  the  cerebrum  in  pigeons. 
The  operation  was  performed  in  part  after  the  method  of  Goltz  bj-  washing 
out  parts  of  the  l)raiu  substance  bj-  a  stream  of  water,  and  in  part  of  the 
cases  by  simple  removal  of  the  cerebral  tissue  with  a  sharpened  ear  spoon. 
Simpler  results  followed  the  experiments  performed  by  the  last  named 
method,  especiallj^  was  the  generally  observed  weakness  of  the  extremity  of 
the  opposite  side  wanting  in  the  first  series.  If,  in  the  second  series,  the 
loss  of  brain  sub.stance  was  in  the  anterior  portion  of  the  hemisphere,  no 
results  of  the  extirpation  could  be  demonstrated,  while  disturbances  of 
sight  on  the  opposite  side,  regularly  followed  the  abstraction  of  larger  or 
smaller  portions  of  the  posterior  half.  The  disturbance  of  vision  was  evi- 
denced by  the  fearlessness  of  the  animal,  when  objects  that  before  frightened 
it  were  brought  near  the  affected  side,  in  its  inability  after  the  darkening  of 
the  eye  that  still  possessed  its  power  intact,  to  pick  up  or  recognize  its  food, 
and  in  its  ilisinclination  to  fly,  or  to  stop  when  once  aroused  to  fiight.  The 
visual  disorder  was  the  less  in  proportion  as  the  quantity  extirpated  was 
small,  but  in  all  cases,  recovery  occurred  sooner  or  later,  though  to  be  sure  it 
was  never  the  case  that  the  whole  posterior  hemisphere  was  removed. 
If,  after  recovery,  a  considerable  portion  of  the  posterior  hemisphere  of  the 
other  side  Avas  also  removed,  there  did  not  follow  disorder  of  vision  on  both 
sides,  as  would  be  expected  if  the  restoration  of  sight  was  due  to  vicarious 
action  of  one  hemisphere  for  both,  but  there  was  again  unilateral  (crossed) 
visual  disturbance.  Hence  it  was  concluded  that,  after  partial  extirpation, 
the  parts  surrounding  the  portion  of  brain  substance  removed  from  the  pos- 
terior hemisphere  could  learn  the  functions  of  the  portion  lost. 


TiiK  Development  op  the  Brain  apter  Birth. — At  tlie  session  of 
the  Societe  de  Biologic,  Paris,  Mar.  30  (rep.  in  Gaz.  des Hoj)itaux),  M.  Parrot 
made  acomniunieation  on  this  subject.  It  results  from  his  researches,  that 
the  brain  of  the  new-born  is  a  very  imperfect  organ  developing  itself  in  a  very 
slow  manner.     Without  wishing  to  follow  tlie  development  in  all  its  phases, 
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M.  Parrot  spoke  only  of  that  in  the  tirst  year  of  life  afterbirth.  He  would 
not  give  attention  to  the  general  morphology  nor  to  tlie  cheniieal  or  histolog- 
ical changes  occurring  during  this  tirst  year,  but  would  only  notice  what  could 
be  observed  with  the  naked  eye. 

He  had  made  ninety-six  autopsies  of  infants  at  periods  between  Itirth  and 
tlie  close  of  the  first  year,  but  principally  on  those  between  two  days  and 
four  mouths  of  age.  Those  infants  of  whom  he  had  not  the  real  age  were 
left  aside.  He  divided  his  study  into  several  parts,  a  first  series  including 
infants  from  one  to  fifteen  days  old,  and  the  others  passing  from  month  to 
month.  The  following  is  his  method  of  procedure :  he  places  the  cerebral 
hemisphere  on  a  table  on  its  internal  face,  and  makes  sections  parallel  to 
that  face,  beginning  only  four  or  five  millimetres  from  it,  and  the  others  two 
to  three  millimetres  apart. 

This  study  is  grounded  on  two  orders  of  considerations,  the  topograph- 
ical and  the  chromological.  The  following  are  the  general  results.  In  a 
topographical  point  of  view,  ■when  any  portion  of  the  nucleus  presented 
any  quality  whatever,  that  part  which  is  above  it  exhibits  inferior  qualities. 
In  a  chromological  point  of  view,  there  exists  a  const  ml  relation  between 
the  colors  of  the  various  parts  at  the  same  age. 

Taking  for  a  centre  the  system  of  Rolando,  in  which  appears  the  white 
substance,  we  maj^  say  that  this  system  divides  the  brain  into  two  absolutely 
difterent  regions,  anterior  and  posterior,  the  former  developing  more  slowly 
than  the  latter.  We  may  conclude  from  this,  that  the  development  of  the 
white  substance  is  correlative  with  the  gi'ey.  M.  Parrot  observed,  besides^ 
that  the  precocity  of  development  of  the  occipital  region  is  in  relation  to 
the  precocity  of  the  bony  sutures  of  that  region.  After  having  investigated 
the  relations  that  exist  in  the  development  of  the  two  hemispheres,  M. 
PaiTot  says  that  in  four-fifths  of  the  cases  it  is  more  pronounced  in  the 
right  than  in  the  left.  He  observed  also,  that  the  cerebellum  is  much  more 
rapidly  developed  than  the  cerebrum.  In  the  brain,  therefore,  it  is  the  cer- 
ebrum that  is  last  developed  and  its  anterior  portion  more  slowly  than  its 
posterior.  These  results  seem  to  be  in  accordance  with  the  views  now  gen- 
erally accepted  as  to  the  functional  importance  of  the  frontal  lobes. 

In  reply  to  an  objection  of  M.  Luys  that  he  had  not  taken  enough  into 
account  the  respective  weights  of  the  two  hemispheres,  the  left  being  the 
heaviest,  M.  Parrot  said  that  he  used  this  test  much,  but  could  not  infer 
that  the  heavier  of  the  two  hemispheres,  if  tliere  was  any  ditt'erence,  was  the 
most  developed,  but  rather  the  contrary. 


The  Tonus  of  Striated  Muscles.— Dr.  S.  Tschirjew  {Archiv  f.  Anat.  und 
Pliysiologie,  1879,  Hft.  I.  &  II.,  p.  78)  precedes  his  experiments  on  this  subject 
with  a  resume  of  his  previous  researches  on  the  tendon-reflex.  He  had 
found  that  the  muscles  are  conntcted  with  the  cord  not  only  by  motor  but 
also  by  centripetal  filjres,  following  the  usual  course  of  sensory  filaments. 
These  centripetal  fibres  are  the  afferent  route  of  the  tendon-reflex.  Histo- 
logically, Tschirjew  has  observed  a  rich  net-work  of  nerves  in  the  muscular 
aponeuroses.     Since  no  sensor^"  fibres  can  be  found  in  the  muscles,  the 
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author  concludes  tliat  the  nerves  ending  in  the  aponeuroses  are  the  onlj' 
centripetal  hl)res  of  muscles  and  not  specifically  sensory  nerves. 

Since  the  tendon-reflex  is  caused  by  the  sudden  stretching  of  these  nerves, 
the  question  arises,  whether  their  continuous  tension  can  maintain  tlie  mus- 
cular tonus.  In  order  to  decide  this  point,  a  rabbit  was  narcotized  with 
morphia  and  its  crural  nerve  isolated.  Great  care  is  needed  to  avoid  in- 
juring the  nerve,  since  the  aponeurotic  nerves  are  very  easily  rendered  inac- 
tive. The  experiment  was  only  continued  if  the  tendon-reflex  could  still  be 
produced  after  the  isolation  of  the  crural  nen^e.  The  leg  was  now  firmly  at- 
tached to  the  board  and  the  patellar  tendon  severed  from  the  tibia  and  con- 
nected with  the  lever  of  a  myograpliion  to  which  difterent  weights  could 
be  attached. 

After  this  mode  of  preparation,  the  m5'ographic  record  showed  distinctly 
that  division  of  the  crural  nei-ve  is  followed  by  a  lengthening  of  the  muscle, 
in  other  words,  that  the  stre'ched  muscle  is  in  a  state  of  tonic  contraction 
as  long  as  its  nerve  is  uninjured.  The  extent  of  lengthening  after  nerve 
section  depends  on  the  weight  stretching  the  muscle.  Beyotd  a  certain  state 
of  tension  the  muscle  will  no  longer  lengthen. 

As  an  incidental  but  significant  observation  Tschirjew  mentions  in  this 
place  the  difference  in  the  myographic  curve  of  this  muscle  preparation, 
when  irritated  by  a  single  induction  sliock  before  and  after  division  of  the 
nerve.  The  muscle  severed  from  the  cord,  contracts  and  then  relaxes  sud- 
denly, performing  several  elastic  oscillations  after  its  relaxation.  If,  how- 
ever, the  muscle  is  still  connected  through  its  nerve  with  the  spinal  cord,  the 
relaxation  after  a  momentary  contraction  is  gradual,  and  elastic  oscilla- 
tions occur.  The  muscle  is  evidently  in  a  tonic  state  during  its  gradual 
relaxation. 

The  existence  of  a  constant  tonus  from  central  innervation  can  be  no 
longer  defended.  It  can  readily  be  observed,  that  the  muscles  wiien  not 
stretched  are  completely  relaxed.  T.schirjew's  results  show,  however,  that 
when  the  muscles  are  stretched  they  undergo  a  tonic  contraction  lasting  as 
long  as  the  stretching. 

This  aiTangement  is  undoubtedly  of  considerable  mechanical  importance, 
since  thereby  a  condition  comparable  to  tlie  dead  stop  of  machinery  is 
avoided,  as  well  as  the  elastic  oscillations  which  muscles  show  after  sever- 
ance from  the  nerve  centre.  The  possibility  of  a  more  delicate  graduation 
of  voluntary  muscular  efibrts  is  thus  guaranteed. 


The  CouitsE  of  Peripheral  Nerve  Fibres. — In  embryos  of  rabbits, 
3  centimetres  in  length.  Dr.  L.  Low'e  (Centralblatt,  No.  19,  1879)  claims  to 
have  demonstrated  a  visible  difference  between  sensory  and  motor  nerves. 
The  emltryos  were  stained  by  immersion  in  ordinarj-  carmine,  whereupon 
the  motor  nerves  assume  a  darker  coloration  than  the  sensory  fibres.  This 
deeper  hue  of  motor  nerves  deiK'uds  on  a  more  thorough  imbibition  of  their 
substance  with  carmine  and  on  the  presence  of  round  cells  in  their  sub- 
stance.    As  yet,   Lowe   has  not   l)een  able  to  (letenninc,  whether  this  differ- 
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ence  is  due  only  to  a  more  advanced   state  of  development  of  one  or  the 
other  set  of  nerves,  or  whether  it  indicates  a  structural  difference. 

On  account  of  the  different  coloration  it  can  be  readily  seen,  that  in  the 
case  of  spinal  nerves  the  sensory  root  is  lighter  in  color  in  front  of  the  spinal 
ganglion,  than  after  it  luis  passed  through  the  same.  In  the  mixed  trunk 
the  sensory  bundles  are  always  found  on  the  external  side  of  the  motor 
fibres,  except  in  the  posterior  branches  of  the  spinal  nerves,  where  this 
relationship  is  reversed.  According  to  its  coloration  the  nervous  twig 
passing  to  the  nearest  sympathetic  ganglion  seems  to  consist  purelj^  of 
sensory  fibres. 


The  Sinew- Reflex. — Prof.  Berger,  of  Brcslau,  publishes  in  the  Central- 
hlatt  f.  Nervenheilkunde,  No.  4,  Feb.  15,  the  results  of  his  investigations  on 
the  tendon-reflex.  While  his  observations  in  the  main  agreed  with  the 
statements  of  Westphal  and  Erb  that  this  reflex  is  lacking  in  ataxia,  he  yet 
found  two  well  marked  cases  that  were  exceptions  to  this  rule,  out  of  eighty- 
two  examined,  or  2.4  per  cent.  In  this  number,  moreover,  he  excludes  all 
cases  not  absolutelj^  uncomplicated,  especially  rejecting  those  in  which  the 
lateral  columns  were  involved.  Moreover,  there  were  in  the  eighty-two, 
four  cases  in  which  the  patellar  reflex  was  lacking  only  on  one  side  (  3 
times  left,  1  right)  without  any  mentionable  diflerence  in  the  way  the  two 
limbs  were  involved  in  the  other  sj^mptoms.  In  one  of  these  cases  the  foot 
phenomenon  was  markedly  present  on  both  sides,  and  in  another,  only  a 
few  weeks  before,  the  presence  of  the  patellar  reflex  on  both  sides  was 
demonstrated. 

In  order  to  test  the  question  of  the  presence  or  absence  in  healthy  indi- 
viduals, he,  with  the  assistance  of  Drs.  Kobner  and  Kroner,  examined  over 
fourteen  hundred  healthy  persons,  among  them  nine  hundred  soldiers.  The 
results  are  stated  as  follows : 

1.  The  intensity  of  the  patellar  sinew-reflex  varies  within  very  wide 
limits  in  healthy  persons.  In  very  many  cases  it  is  so  slightly  developed  that  it 
is  only  with  special  care  that  it  can  be  called  out.  Thus,  numerous  cases 
were  brought  in  which  it  was  said  to  be  lacking,  but  in  whom  it  was  finally 
observed.  On  the  other  hand,  in  very  many  cases  it  is  remarkably  devel- 
oped, so  that  only  a  slight  tap  with  the  finger  will  call  forth  a  powerful 
contraction,  and  not  infrequently  a  series  of  rapidly  succeeding  flexion  and 
extension  movements.  Here,  we  were  able  to  demonstrate,  by  Erb  and 
Westphal's  method,  the  clonic  form  of  the  patellar  reflex.  It  does  not  ap- 
pear positive]}-  allowable,  from  the  facts,  to  speak  of  a  pathological  increase 
or  diminution  of  the  patellar  sinew-reflex.  Otily  the  absolute  absence  of 
this  (with  certain  exceptions)  and  the  evidence  of  an  exalted  sinew-reflex  in 
various  other  muscles  in  which,  under  normal  circumstances,  the  contrac- 
tions are  neither  regular  nor  very  marked,  justifies  the  conclusion  of  an 
abnormal  condition. 

2.  The  patellar  sinew-reflex  was  lacking  in  twenty -two  healthy  individuals, 
lor  in  1.5G  per  cent.  On  account  of  the  clinical  significance,  I  will  not  ncg- 
ect  to  especially  state  that  we  examined  these  twenty-two  individuals — not 
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merely  once,  but  many  times— and  with  all  possible  precautions.  At  no 
time  was  even  a  trace  of  the  phenomenon  detected.  Of  course  they  were 
further  examined  in  all  possible  directions:  they  appeared  perfectly  healthy 
(thirteen  of  them  being  active  soldiers) ;  there  was  no  local  anomaly  in  the 
knees;  the  electric  contractility  of  their  quadriceps  (this  only  tested  in  a 
part)  was  perfectly  normal.  This  result  was  so  unexpected  by  me,  since  I 
had  for  years  examined  healthy  persons,  and  always  found  this  reflex 
present,  and  it  was  so  constant  during  repeated  examinations  that  it  seems, 
contrary  to  the  hitherto  accepted  notion,  that  it  may  be  wanting  in  perfectly 
sound  persons.  A  unilateral  absence  of  this  retlex  in  healthy  persons  has 
not  yet  been  met  with  liy  me. 

3.  Of  all  the  other  sinew-reflexes,  that  from  the  tendo  Achillis  is  by  far 
the  one  most  easily  demonstrated;  nevertheless,  we  found  it  lacking  in 
twenty  per  cent,  of  the  cases,  and  frequently  existing  unilaterally.  On  tlie 
other  hand,  the  '■'^  foot  phenomenon''''  (the  characteristic  reflex  clonus  of  the 
foot)  was  only  verj'  exceptionally  present  in  healthy  individuals.  I  have 
met  with  this  in  only  three  joung  men,  but  in  a  verj'  marked  manner,  and 
one  of  these  had  formerly  suffered  from  convulsive  tic.  All  three  were  not 
at  all  astonished  at  the  very  pronounced  phenomenon  ;  it  had  been  familiar 
to  them  from  childhood,  that  if  they  sat  with  the  heel  raised  and  only  the 
toe  of  the  foot  touching  the  floor,  there  would  be  a  tremor  of  the  limb. 
The  adductor  reflex,  and  that  from  the  tendons  of  the  triceps  and  biceps 
brachii,  have  been  investigated  bj'  us  in  only  a  limited  number  of  cases 
(445  times  in  364  persons),  and  we  found  the  former  present  in  only  five  per 
cent,  (two  times  only  unilateral,  and  once  bilateral  contraction  from  unilateral 
excitation),  while  the  latter  could  not  be  demonstrated  in  thirty-five  of  the 
persons  examined,  or  in  twenty-five  per  cent.  Besides  these,  I  have  exam- 
ined many  other  tendons  in  healthy  individuals  without  j'et  having  ascer- 
tained definitely  the  proportion  of  their  occurrence.  Therefore  the  patellar 
sinew-reflex,  and  perhaps  also  the  Achilles  tendon-reflex,  are  to  be  princi- 
pally lo(jked  for  in  testing  the  tendon -reflexes. 

4.  Of  the  various  detailed  results,  I  will  only  mention  that  we  saw  several 
times  a  contraction  of  the  quadriceps  follow  mechanical  irritation  of  the 
adductors,  and,  once,  contraction  of  the  adductors  from  percussion  of  the 
patellar  tendon  of  the  opposite  side.  I  had  previously  found  and  described 
a  similar  condition  in  hemiplegia. 

I  have  proven  the  exalting  influence  of  strychnia  (subcutaneously)  on  the 
quickness  of  the  sincAV-refiex,  and  also  the  quieting  eft'ect  of  morithine  on 
the  same.  Westphal,  in  his  latest  memoir,  has  held  that  the  testing  of  the 
patellar  reflex  is  of  speci.il  importance  in  those  cases  in  which  tabes  begins 
with  spinal  amaurosis,  the  so-called  white  atrophy  of  the  nei-vus  opticus. 
Under  certain  circumstances  the  answer  to  the  important  question,  whether 
this  is  an  independent  disorder  or  only  a  prodrome  of  a  developing  posterior 
spinal  sclerosis,  ought  to  be  made  possible  by  the  examination  of  the  pa- 
tellar reflex. 

In  my  hospital  department  of  the  city  poor-house  there  is  a  woman, 
twentj^-seven  years  of  age,  now  blind  for  seven  years  from  optic  atrophy, 
with  completely  absent  patellar  and  Achilles  reflexes.    The  most  careful 
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examination  does  not  reveal  a  single  subjective  or  objective  symptom  of 
spinal  disease :  tlie  patient  moves  briskly  about,  and  is  active  in  housework. 
Since  it  is  well  known  that  tabetic  amaurosis  may  precede  all  other  symp- 
toms for  years — Charcot,  especially,  speaks  of  cases  in  which  the  ataxic 
symi)toms  revealed  themselves  ten  years  or  more  after  the  atrophy —  I  can- 
not, tlierefore,  yet  assume  in  the  above  case,  that  there  is  a  posterior  sclero- 
sis from  the  absence  of  the  tendon-reflex.  This  view  would  have  .some  basis, 
since  this  disease  may  be  al)solutely  without  symptoms  up  to  the  loss  of  the 
tendon-reflex,  provided  we  could  in  this  case  consider  this  absence  as  patho- 
logical. I  took  occasion,  last  summer,  with  the  friendly  co  -  opera- 
tion of  the  attending  physician,  Dr.  Reichelt,  to  examine  the  inmates 
of  the  Blind  Institute.  There  were  at  the  time  eighty-four  inmates — nine 
from  atrophy  of  the  optic  nerve.  Of  these,  otherwise  healthy,  nine  indi- 
viduals, between  fourteen  and  eighteen  years,  there  were  two  in  whom  the 
patellar  reflex  was  wanting,  while  out  of  the  seventy -five  others,  1)lind  from 
various  eye  disorders,  it  was  lacking  in  only  a  single  case.  In  this  connec- 
tion, I  will  say  that  in  three  powerful  adults  sutt'ering  from  optic  nerve 
atrophy,  and  aflbrding  no  .symptoms  of  spinal  disorder,  the  patellar  reflex 
was  very  marked  in  two;  and  in  the  third,  on  the  contrary,  it  could  not  be 
demonstrated.  This  rather  remarkable  proportion  may,  however,  very 
easily  be  accidental,  and  only  much  larger  series  of  cases  will  allow  a  cor- 
rect judgment.  In  four  cases  of  diphtheritic  ataxia  (after  previous  i^aralysis 
of  velum  palati),  with  perfect  integrity  of  the  cutaneous  and  muscular 
sensibility,  I  found  an  absolute  absence  of  the  patellar  reflex,  while  the 
cutaneous  reflexes  were  notably  present.  In  a  shorter  or  longer  time  after 
recovery,  in  one  case  in  about  four  months,  the  sinew-reflex  was  generall}' 
restored.  The  disturbances  of  co-ordination,  therefore,  of  tlie  lower  extremi- 
ties aftbi'd  no  resemblance  to  those  ot  tabetic  ataxia — apart  from  the  Rom- 
berg's symptom,  observed  in  all  four  cases — but  are,  rather,  comparable  in 
many  respects  with  cerebellar  ataxia  (drunken  gait). 

With  our  deficient  acquaintance  with  the  anatomical  basis  of  ataxias  after 
acute  diseases,  I  can  only  say  that  also  in  cases  of  co-ordinatory  locomotor 
disorders,  without  the  characteristics  of  tabes  dorsalis,  the  patellar  tendon- 
reflex  may  be  wanting.  The  rapid  recovery  shows,  nevertheless,  that  we  do 
not  here  have  to  do  with  a  degenerative  alteration,  and  therefore  the  patho- 
logical failure  of  the  tendon-reflex  by  itself  does  not  necessarily  indicate  a 
serious  tissue  alteration  of  the  lumbar  cord. 

Observations  of  diphtheritic  ataxia  have  letl  me  to  question  to  what  extent, 
also,  lesions  of  the  central  nervous  system  situated  outside  of  the  lumbar 
cord  may  suppress  this  tendon-reflex,  which  lesions,  according  to  the  experi- 
mental researches  of  Schultz  and  Fiirbringer  and,  more  recently,  Tschirjew, 
must  be  in  the  lumbar  cord,  and,  according  to  Burkhardt,  on  the  other 
hand,  in  the  plexus  or  spinal  ganglia.  But  this  I  reserve  for  a  future  com- 
munication. In  conclusion  I  relate  an  anomalous  condition  of  the  patellar 
tendon-reflex,  in  a  case  which  I  consider  as  one  of  Kemak's  tabes  basalis 
(optic  muscle  paralysis  —  atrophy  of  optic  nerve  producing  gradually  total 
blindness,  amcsthesia  of  trigeminus;  after  some  years  characteristic  spinal 
symptoms,  still  no  antesthesia).     Here  there  regularly  occurred,  from  tap- 
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ping  the  lig.  patellfP,  a  considerable  flexion  movement  of  the  hip,  Ivnee  and 
foot;  sometimes,  also,  a  contraction  of  the  adductors  of  the  thigh,  but  never 
of  the  quadriceps ;  and  the  involuntarj'  movement,  which  could  not  be  sup- 
pressed by  the  patient,  was  remarkably  slow  in  making  its  appearance, 
even  two  or  three  seconds.  Eulenburg  has  reported  a  somewhat  similar 
case. 

N 

The  Communications  of  the  Yentrici-es  with  the  Subarachnoid 
Spaces  in  the  Brain. — The  following  are  the  conclusions  of  a  paper  by 
Prof.  Marc  See,  Revue  Menmielle,  April : 

1.  The  cerebral  ventricles  are  in  direct  connection  with  the  subarachnoid 
spaces  of  the  encephalon  and  cord. 

2.  This  communication  takes  place  at  all  points  where  the  pia  mater 
penetrates  into  the  interior  of  the  encephalon. 

3.  Tlie  foramen  of  Magendie  has  not  the  importance  attributed  to  it  by 
him,  and  its  obliteration,  normal  in  certain  species  of  animals,  causes  no 
disorder  in  the  mechanism  of  the  circulation  of  the  cephalo-rachidian  fluid. 

4.  This  circulation  should  not  be  conceived  as  tliatof  a  fluid  mass  flowing 
in  full  tide  from  one  cavitj^  to  another  through  perfectly  free  orifices,  but 
rather  as  a  true  filtration  through  the  meshes  of  connective  tissues  that 
support  the  vessels  of  the  choroid  plexus  and  the  superior  and  inferior 
choroidean  curtains. 


Among  others  the  following  articles  have  lately  been  published  on  the 
Anatomy  and  Physiology  of  the  Nervous  System  : 

Gowers,  Note  on  a  Reflex  Mechanism  in  the  Fixation  of  the  Eyeballs, 
Brain,  April. — Ludwig  and  Luchslnger,  Innervation  of  the  Heart,  Cen- 
tralbl.  f.  d.  med.  Wme}isch.,  No.  23. — Lewasciiow,  On  the  Influence  of  the 
Crural  Nerve  on  the  Lumen  of  the  Vessels,  St.  Petersb.  med.  Wochenschr., 
No.  16,  May  3. — Sciiadow,  The  Sensibility  to  Light  of  the  Peripheral  Por- 
tions of  the  Retina  in  Relation  to  Space  and  Color  Senses,  Pjlueger^s  Archiv, 
XIX.,  X.  and  xi. — Lautenbach,  The  Physiological  Action  of  Heat,  Juur. 
of  Physiology,  II. — Ott,  Physiology  of  Spinal  Cord,  Ibid. 
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;,._PATHOLOGY    OF   THE    NERVOUS    SYSTEM    AND 
MIND;   AND    PATHOLOGICAL    ANATOMY. 


Ocui.AR  Symptoms  in  Diseases  op  the  Central  Nervous  System. — 
The  following  are  the  principal  conclusions  of  a  recent  memoir  by  Coingt 
(Paris,  1878)  as  abstracted  in  the  Centralblattf.  d.  med.  Wissensch.  : 

Ptosis  occurring  by  itself  may  depend  upon  an  intracranial  lesion,  per- 
haps upon  a  direct  implication  of  the  third  nerve  or  its  nucleus.  It  com- 
monly only  affects  the  eye  of  the  side  opposite  the  hemisphere  involved, 
wliere  it  occurs  indicating  cerebral  involvement;  and  in  an  individual  com- 
plaining of  no  other  symptoms,  the  suggestion  is  of  cerelmd  syphilis,  or 
grey  degeneration  of  the  posterior  columns  of  the  cord,  or  chronic  softening 
of  the  brain. 

As  regards  the  conjugate  deviation  of  the  eye  and  head,  the  author  holds 
to  the  view  of  definite  cerebral  centres  for  these  movements.  Every  excita- 
tion of  one  of  these  bilateral  centres  causes  a  conjugate  movement  toward 
the  opposite  side;  every  implication  of  their  function  has  a  conjugate 
movement  toward  the  diseased  side  as  a  consequence.  Both  centres  (for  eye 
and  head)  are  certainly  very  closely  connected  in  the  hemispheres,  but  can, 
nevertheless,  be  put  into  action  independently.  The  symptom  in  question 
is  observed  in  apoi)lexy,  epilepsy  and  hysteria,  and  maj-  be  jiroduced  by 
slight  as  well  as  by  serious  brain  lesions.  It  indicates  (epileptic  conditions 
excelled)  a  more  or  less  serious  cerebral  alteration,  which  may  be  either 
multilocular  or  diffuse,  unilateral  or  bilateral ;  but  one  side  generally  pre- 
dominates. If  the  lesion  is  in  the  isthmus  cerebri  the  deviation  always 
occurs  toward  the  side  opposite  the  lesion.  In  lesions  of  the  hemispheres 
the  direction  of  the  deviation  varies :  if  there  is  hemiplegia,  with  or  without 
contracture,  but  without  special  convulsions,  the  patient  (according  to 
Prevost)  looks  to  the  side  of  the  lesion ;  are  convulsions  present,  he  looks 
awaj'  from  the  same  side.  But  cases  occur  in  which  neither  of  these  rules 
will  apply. 

As  regards  the  condition  of  the  pupil  in  lesions  of  the  nerve  centres,  the 
author  tirst  notices  the  frequently  observed  inequality  in  general  paralj'sis, 
the  fact  mentioned  by  Vincent,  of  its  imperturbal>ility  to  light.  In  uni- 
lateral injuries  of  the  cervical  cord  the  pupil  is  sometimes  contracted,  or 
the  reverse,  according  to  the  predominance  of  irritative  or  paralytic  con- 
ditions. Contraction  of  the  pupil  with  coma  is  met  with  in  ventricular 
hemorrhages,  in  hemorrhages  of  the  pons,  and  especially  in  lesions  of  the 
middle  brain ;  the  pupil  is  sometimes  narrower,  sometimes  wider,  on  the 
side  of  the  lesion  than  on  the  other;  most  frequently,  according  to  the 
author,  the  dilatation  is  on  the  side  corresponding  to  the  lesion. 

In  tabetic  patients,  contraction  of  the  pupil  with  indifference  to  light 
is  commonly  observed,  a  combination  that,  according  to  Vincent,  is  not  at 
all,  or  very  rarely,  observed  in  other  forms  of  chronic  myelitis. 
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Paralysis  of  the  orbicularis  oculi  muscle  is  not  commonly  supposed  to 
occur  from  cerebral  cause  in  hemiplegia,  but,  according  to  the  author,  if 
one  seeks  to  raise  the  lids  of  both  eyes,  the  resistance  is  by  far  less  on  the 
paralyzed  side  than  on  the  other;  paralysis  is  therefore  present,  but  is 
generally  imperfect. 

In  conclusion,  the  author  mentions  the  alternate  hemiplegias,  in  which 
the  limbs  of  one  side  and  the  oculo-motor  and  abducens  of  the  other  are 
paralyzed,  which  form  of  paralysis  is  well  known,  is  characteristic  of 
lesions  of  the  pons. 

In  regard  to  conjugate  paralysis  of  the  abducens  of  the  one,  and  of  the 
internal  rectus  of  the  other  side,  the  author  only  repeats  the  old  Fereol- 
Foville  observations. 


P.uj.jlplegia  in  Syphilitic  Suriects. — Dr.  E.  C.  Seguin,  Archives  of 
Dermatology,  April,  furnishes  an  interesting  paper  on  the  subject  of  so-called 
syphilitic  paraplegia,  a  title  to  which  he  objects,  and  gives  the  details  of  six 
cases.    We  extract  his  concluding  remarks : 

"  These  six  cases  (and  I  might  have  added  others)  suggest  several  lines  of 
thought,  which  I  shall  brieli}^  follow : 

"  Can  we,  at  the  present  time,  make  a  positive  diagnosis  of '  syphilitic  par- 
aplegia?' I  thiuk  not;  the  diagnostic  argument  is  fragile,  and  includes  the 
fallacies  of  coincidence,  interrupted  sequence,  and  of  unknown  factors. 
Prominent  among  the  reasons  given  for  such  a  diagnosis  is  the  one  that  the 
patient  has  had  syphilis.  This,  in  view  of  the  complexity  of  the  morbid 
conditions  which  cause  paraplegia,  and  of  the  fact  that  symptoms  are 
usuallj'  (in  the  ner\'ous  system)  caused  not  by  the  nature  but  by  the  location 
of  a  lesion,  is  well-nigh  worthless.  Of  more  importance  is  a  reasoning  by 
exclusion,  demonstrating  that  the  paraplegia  under  consideration  difters  in 
notable  particulars  from  that  caused  by  well-known  lesions  of  the  spinal  ap- 
paratus. I  think  that  it  may  be  learned  from  the  cases  related,  and  from 
those  recorded  in  books  and  periodicals,  that  paraplegia  of  syphilitic  origin 
is  often  atypical.  In  some  of  my  patients  pain  in  the  back  or  in  the  side 
was  severe,  and  suggested  a  lesion  of  the  bones,  or  meninges.  The  co-ex- 
istence of  a  cerebral  lesion,  as  shown  by  palsy  of  the  third  or  sixth  nerve,  or 
dementia,  or  recent  epilepsy,  would  go  far  to  establish  the  diagnosis.  The 
age  of  the  patient,  adult  life,  is  an  aid. 

"  It  is  proposed  to  settle  this  obscure  diagnosis  by  reference,  post  Jmc,  to 
the  result*!  of  treatment.  One  objection  to  this  is  the  logical  objection  that  it 
throws  the  diagnosis  out  of  the  proper  time;  it  carries  it  forward  to  a  time 
when  the  patient  will  not  want  it  much:  i.  e.,  when  cured  or  permanently 
paralyzed.  ^Vnother  objection  is  that  it  is  far  from  proven  that  no  other  than 
syphilitic  affections  are  cured  or  beuetited  by  mercury  and  iodide  of  potas- 
sium. 

"  This  last  objection  involves  a  question  of  so  great  medical  and  social 
importance,  that  I  feel  obliged  to  trespass  a  little  longer  on  your  patience  to 
say  a  few  words  about  it.  It  has  happened  to  all  of  us,  I  dare  say,  to  wit- 
ness the  cure  of  serious  cerebral  symptoms  by  the  iodide  of  potassium  in 
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persons  who  denied  having  had  sj'jjhilis,  and  wlio  bore  none  of  tlie  marks 
of  the  disease.  I  have  seen  at  least  five  sucli  cases,  and  in  several  of  these 
there  could  be  no  question  of  the  patient's  truthfulness.  The  conclusions 
drawn  from  such  a  reasoning  is  usually  that  the  affection  treated  was  syphi- 
litic ;  that  the  patient  has  deceived  either  himself  or  us  as  to  infection. 

"  In  the  same  way  we  are  apt  to  argue  about  obscure  symptoms  which  dis- 
appear under  the  use  of  quinine;  they  must  be,  they  are  malarial.  There 
was  a  time  when  I  accepted  this  argument  as  valid,  but  in  the  last  two  or 
three  years  a  doubt  has  grown  up  in  my  mind,  and  acquired  strength  by 
added  experience.  This  doubt  is  paitly  the  result  of  clinical  experience, 
and  partly  from  an  invincible  objection  to  the  doctrine  of  specifics. 

"  I  have  seen  cases  of  disease  which  I  cannot  say  were  syphilitic,  get  well 
under  iodide ;  and,  on  the  other  hand,  I  cannot  be  persuaded  that  this  medi- 
cine or  mercury  acts  specifically  upon  the  syphilitic  poison,  be  it  in  the 
shape  of  a  dyscrasia  or  localized  in  solid  tissues.  These  medicines,  and 
others,  cure  disease,  it  seems  to  me,  by  changing  and  increasing  the  nutri- 
tion of  the  tissues,  or  by  modifying  the  action  of  the  nervous  system,  or  by 
changing  the  chemical  properties  of  the  blood. 

"  The  treatment  of  paraplegia  which  is  suppo.sed  to  be  caused  by  syphilis, 
should  be  v(;ry  energetic.  The  subject  should,  as  soon  as  possible,  be  placed 
under  the  influence  of  mercury,  by  what  method  matters  little.  If  the  di- 
gestive organs  are  in  good  order  I  give  the  medicine  by  the  mouth,  guarded 
by  opium,  if  necessary.  The  proto-iodide,  the  iodide,  the  two  chlorides,  and 
blue  mass  seem  to  be  sufficiently  good  in  proper  doses.  When  there  is  no 
doubt  as  to  the  strength  of  the  digestive  organs,  it  is  better  to  use  inunctions 
of  ungt.  hydrargyri  or  of  the  oleates. 

"  This  treatment  alone  may  do  good,  but  it  is  to  be  aided  by  the  simulta- 
neous use  of  the  iodide  of  potassium,  given  according  to  the  American 
method,  viz.,  fearlessly  in  doses  gradually  raised  from  3  grams  to  24,  or 
even  32  grams  a  day.  When  largely  diluted,  this  seldom  disturbs  the 
stomach ;  much  less  often  than  most  practitioners  think. 

"  Important  points  in  treatment  of  severe  cases,  are : 

"1.  To  keep  the  bladder  empty,  and  to  prevent  or  reduce  cystitis.  This 
is  to  be  done  by  removing  the  urine  two  or  three  times  a  day  b}^  means  of 
perfectly  smooth  soft  catheters,  which  are  to  be  kept  in  carbolized  water 
when  not  used.  It  is  probal)le  that  some  cases  of  cj'stitis  arise  by  the  intro- 
duction of  bacteria  into  the  bladder  by  dirty  catheters.  If  cystitis  exist,  in- 
jections of  lukewarm  water,  of  borated  or  carbolized  water,  will  do  good, 
or  even  cure  the  disease. 

"2.  To  prevent  bed-sores,  by  keeping  the  sheets  and  shirt  of  tlie  patient 
perfectly  smooth  and  taut;  by  preventing  urine  from  running  under  him; 
by  frequent  sponging  with  alcohol  and  water,  and  by  the  use  of  powders. 
If  bed-sores  have  formed,  they  should  be  treated  by  ice  or  snow  poultices  for 
ten  minutes  twice  a  day,  and  stimulating  dressings  during  the  rest  of  the 
time ;  all  gangrened  shreds  should  be  picked  out,  and  the  recesses  of  the  sore 
injected  with  strongly  carbolized  water.  Pressure  should  be  removed  by 
change  of  posture  and  by  ajjpropriate  pads. 
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"  In  the  stage  of  recovery  the  iotlide  of  potassium  may  be  employed  in 
moflerate  doses,  continuously  or  intermittingly. 

"  An  occasional  week  of  mercurial  may  also  be  of  benefit.  Tonics  are 
often  called  for,  and  among  the  best  is  cod-liver  oil. 

"  The  muscles  may  need  massage  or  electricity.  The  patient  should  be 
made  to  sit  up  in  a  chair,  and  try  to  walk  as  soon  as  possible." 


The  Localization  of  Brain  Disease. — Prof  Henoch,  in  Charite  Anna- 
len,  fourth  year,  reports  nine  cases  of  tuberculosis  of  the  brain,  that  show 
how  risky  it  is  to  localize,  basing  this  upon  recent  physiological  investiga- 
tions.   The  results  are  as  follows : 


SYMPTOMS. 


Case  I.— Left  hemiplegia. 


Case  II.— Tremor  and  paresis  of  the  right 
side,  finally,  contraction  of  all  extremities. 

Case  III.— Hemiplegia  and  contracture  of 
the  left  side,  as  well  as  of  the  facial  nerve. 

Case  rV. —  Contracture  and  involuntary 
motion  on  right  half  of  face  and  body. 

Case  V.— Complete  absence  of  symptoms 
until  meningitis  set  in. 

Case  VI.— Paralysis  of  the  left  abducens, 
the  left  iris  and  right  arm. 

Case  VII.— .\bsence  until  meningitis  set 
in. 

Case  VIII. — Complete  absence. 


Case  IX. 
cens. 


-Paralysis  of   the   right  abdu- 


LESION. 


Multiple  tubercles  of  the  cortical  layer  of 
both  hemispheres,  the  frontal  lobes  and  tu- 
bercle of  the  left  half  of  the  cerebellum. 

Tubercle  of  the  left  frontal  lobe,  the  left 
corpus  striatum,  both  thalami  and  right  half 
of  the  cerebellum. 

Tuberculosis  of  the  right  frontal  lobe. 

Tuberculosis  of  the  left  frontal  lobe. 

Tuberculosis  of  the  commissure  of  the 
cerebellum  and  of  both  hemispheres. 

Tuberculosis  of  the  commissure  of  the 
cerebellum. 

Tubercle  in  the  pons. 

Tubercle  of  the  left  i)osterior  lobe. 

Tuberculosis  of  both  posterior  lobes,  the 
posterior  corpora  quadrigemina,  the  pons 
and  left  eras  cerebelli. 


Of  all  these  ca.ses  only  II.  and  III.  show  the  possibility  that  lesions  of  the 
motoric  centre  of  the  frontal  convolutions  produce  motoric  lesions  of  tlie 
opposite  side.  This  chance  of  diagnosis,  however,  is  very  limited,  as  is 
shown  by  the  other  cases  where  these  locations  were  free  from  disease, 
and  yet  the  same  symptoms  produced  witli  lesions  in  other  parts  of  the 
brain,  even  cerebellum  (Case  VI.).  Sometimes  the  intensitj^  of  tlie  symp- 
toms does  not  seem  to  correspond  with  the  intensity  of  the  lesion  (V.  and 
VI.).  Henoch  believes  that  a  close  study  of  the  fibres  leading  from  and  to 
these  physiological  centres  will  do  much  to  reconcile  the  apparent  contra- 
dictions between  pathological  and  symptomatological  diflferences. — Lancet 
and  Clinic,  May  31. 
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Influence  of  Age,  Sex  and  Makriac4E  on  the  Liability  to  In- 
sanity.— In  the  Journal  of  Mental  Science,  for  April,  Ur.  T.  Algernon  Chap- 
man, from  a  detailed  analysis  of  the  statistics  in  the  Report  of  the  Com- 
missioners in  Lunacy,  comes  to  the  following  conclusions : 

1.  These  tables  deal  with  sufficiently  large  numbers  to  give  satisfactory 
results. 

2.  The  numbers  sent  to  asylums  increase  up  to  thirty -five  years  of  age, 
when  twelve  per  10,000  living  are  annually  sent;  thereafter  the  number 
diminishes  steadily  to  ten  per  10,000  in  old  age.  That  if  the  age  on  tirst 
attack  were  given,  instead  of  age  on  admission,  and  those  always  more  or 
less  congenitally  defective  were  tabulated  separately,  the  result  would  show 
a  remarkably  uniform  proclivity  io  insanity  throughout  life,  from  thirty 
upwards,  if  not  from  twenty. 

'6.  Insanity  affects  males  more  largely  than  females,  from  30-40;  again 
slightly  more  from  60  upwards;  from  40-60,  females  are  slightly  prone.  If 
general  paralysis  be  treated  separately,  then  females  are  much  more  affected 
from  40-60 ;  at  other  ages  there  is  an  equality. 

4.  3.5  per  cent  (1  in  30)  of  those  who  attain  the  age  of  20  ultimately  1)e- 
come  inmates  of  ti.sylums. 

5.  The  single  are  sent  to  asylums  in  proportion  greater  than  married,  as 
2.83-1 ;  the  widowed  as  3-2,  i.e.,  in  proportion  to  the  numbers  of  each  in  the 
general  poi)ulation  above  20  years  of  age,  though  tlie  actual  numbers  of  sin- 
gle and  married  admissions  are  nearly  identical. 

6.  It  is  almost  certain  that  in  the  excess  of  single  above  married,  the  ex- 
cess is  due,  not  to  celibacy  causing  insanity,  but  to  insanity  or  a  tendency 
thereto  preventing  marriage.  If  this  be  so,  about  one  per  cent,  of  the  single 
among  the  general  population,  aged  20-30,  and  about  three  percent,  of  those 
aged  30-40,  are  so  from  mental  defect  ultiuuitely  causing  their  admission  to 
an  asylum. 

7.  General  paralysis  is  more  frequent  among  males  than  females ;  but  at 
the  age  40-50,  when  the  disease  is  most  frequent,  this  relative  fre(iueucy  is 
least  marked. 

8.  Unlike  insanity  in  the  mass,  general  paralysis  is  hardly  more  frequent 
in  the  single  than  in  the  married,  a  circumstance  probably  traceable  to  the 
comparative  rarity  of  congenital  defect  in  general  paralytics. 

9.  General  paralysis  results  much  more  frequently  than  ordinary  insanity 
from  causes  implying  business  energy,  and  the  use  (and  abuse)  of  the  activi- 
ties of  life ;  much  less  frequently  from  defects  inherent  in  the  individual. 


Spastic  Si'inal  Paralysis  (Ekb)  ;  Tabes  Svasmodica  (Charcot).— In  a 
paper  read  before  the  Berlin  Medical  Society  and  published  in  the  Berliner 
klinixche  Wochen-schrift  for  December  2d  and  9th,  1878,  Dr.  Leyden  says 
that  he  has  observed  a  number  of  cases  of  which  the  clinical  history,  the 
necropsy,  and  the  microscopic  examination  have  been  recorded,  and  which 
during  life  presented  the  symptoms  of  spastic  paralysis.  One  case  at  a 
certain  period  of  the  disease  presented  strongly  marked  extension  con- 
tracture and  rigidity ;  but,  later  on  as  in  the  other  case,  there  was  flexion- 
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conlracture.  All  these  cases,  however,  which  had  a  fatal  teriniaatiou,  pre- 
sented also  a  high  degree  of  paraplegia,  partly  associated  with  secondary 
atrophy  of  the  paralyzed  muscles,  partly  with  disorders  of  sensation  and  of 
the  bladder.  Post-mortem  examination  showed  chronic  myelitis  of  various 
form  and  extent,  att'ecting  the  dorsal  portion,  either  alone  or  in  conjunc- 
tion with  other  parts  of  the  spinal  cord.  He  has  also  seen  the  symptoms 
of  spastic  paralysis  presented  in  a  number  of  other  cases  which  did  not  end 
fatally,  but  in  many  of  which  an  accurate  anatomical  diagnosis  could  be 
made.     He  classifies  these  cases  under  the  following  divisions : 

1.  Traumatic  myelitis,  in  the  later  stages  of  which  muscular  spasms  and 
contractures  often  occur.  3.  Myelitis  from  compression  of  the  spinal  cord 
by  carious  vertebr*  or  by  tumors.  3.  Spontaneous  myelitis.  4.  Spinal 
paralysis,  following  acute  disease,  of  which  he  has  seen  examples  of  the 
spastic  form  following  typhus,  small  pox,  and  relapsing  and  intermittent 
fevers;  in  this  categorj^  he  also  places  puerperal  paralj^sis.  5.  Syphilitic 
paralysis,  which,  according  to  his  observations,  very  commonly  takes  the 
form  of  spastic  paraplegia ;  and  6,  certain  cases  where  the  disease  runs  an 
acute  or  a  subacute  course,  and  extends  upwards  over  the  whole  of  the 
spinal  cord.  They  may  with  great  probal)ility  be  regarded  as  meningitis  or 
perimyelitis,  and  have  a  tendency  to  end  in  recovery.  Dr.  Leyden  sums  up 
his  remarks  in  the  following  conclusions: 

1.  Spastic  paralysis  (characterized  by  rigidity  of  the  muscles,  muscular 
spasms,  spinal  epilepsy,  increased  tendon-reflex,  extension  and  flexion-con- 
tractures)  is  a  pretty  frequent  symptom  in  various  diseases  of  the  spinal 
cord ;  but  it  indicates  no  special  form  of  disease.  2.  It  occurs  in  acute  and 
subacute  affections  of  the  spinal  cord,  and  in  these  circumstances  is  capa- 
ble of  perfect  recovery.  Cases  of  this  kind  are  i)artly  dilfused  (ascending) 
meningitis  and  perimyelitis  (myelo-meuingitis),  partly  circumscribed  perimy- 
elitis. 3.  In  acute  myelitis  (spontaneous,  traumatic,  or  from  compression), 
the  symptom  is,  as  a  rule,  not  developed  in  the  first  stages  of  the  disease, 
but  very  commonly  appears  in  the  second  or  chronic  stage.  In  the  same  way, 
it  is  frequent  in  cases  of  myelitis  with  long-continued  compression  of  the 
spinal  cord.  4.  The  spastic  form  of  paralysis  is  most  frequently  observed 
in  chronic  myelitis  (sclerosis)  when  this  occtirs  in  one  or  more  foci,  one  of 
which  usually  lies  between  the  cervical  and  lumbar  enlargements.  In  these 
cases,  the  perii)hery  of  the  white  anterior  and  lateral  columns  is  more  or 
less  aflxicted  ;  there  is,  therefore,  a  varying  extent  of  (chronic)  leucomyelilis 
or  myelo-meningitis.  A  special  limitation  of  the  sclerosis  to  the  lateral 
colunuis  has  not  yet  been  observed.  5.  If  it  were  desired  to  describe  as  a 
special  form  of  disease  those  cases  of  chronic  myelitis  which  are  very  slowly 
developed  and  remain  free  from  disturbances  of  sensation  and  from  paral- 
ysis of  the  bladder,  they  would  correspond  to  the  condition  designated 
spasmodic  tabes.  But  the  e^^)ression  "  tabes,"  as  Erb  has  correctly  remarked, 
is  applied  in  German  literature  to  degeneration  of  the  posterior  columns ; 
and  the  contrast  of  tabes  atactica  and  tabes  spasmodica  would  only  he.  of 
importance,  if  the  latter  depended  on  a  systematic  sclerosis  of  the  columns 
of  the  cord.  In  spite,  however,  of  the  remarkable  symptoms  these  cases 
present  no  special  type  of  disease  either  in  anatomy  or  in  symptoms.    Ana- 
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tomically,  tliey  belong  to  chronic  myelitis  (leucomyelitis),  the  symptoms  of 
which  vary  according  to  its  stage  and  extent ;  symptomatically,  neither  the 
general  commencement  nor  the  absence  of  perceptible  symptoms,  is  charac- 
teristic ;  for  we  see  the  same  processes,  at  least  the  same  anatomical  lesions, 
after  acute  commencement,  after  repeated  exacerbations,  and  when  the  course 
of  the  disease  has  been  progressive.  The  absence  of  disturbance  of  sensa- 
tion is  accidental,  and  depends  on  the  situation  and  extent  of  the  focus  of 
the  disease  Finally,  in  further  progi-ess  of  the  case,  the  spastic  symjitoms 
may  again  disappear. — British  Medical  Journal,  March  15,  1879. 


The  Condition  of  the  Muscles  in  Paralysis. — In  the  paper  above 
referred  to.  Dr.  Leyden  says,  that  spinal  paralysis  (and  also  cerebral  and 
peripheral  paralysis)  may  be  divided  into  two  great  groups,  according  to 
the  condition  of  the  i)aral3v.ed  muscles:  a.  Those  in  which  the  muscles 
are  tlabl)y,  have  lost  their  tonicity,  and  can  be  easily  moved  in  all  directions, 
so  that  the  position  of  the  limbs  depends  simply  on  gravitation ;  b.  Those 
in  which  the  tonicity  of  the  muscles  remains  normal,  and,  as  a  rule,  even 
increased,  so  that  they  have  a  tendency  to  contract  and  shorten  and  to  op- 
pose a  tenacious  resistance  to  extension.  The  first  form  occurs  under  con- 
ditions which  diminish  the  tonus;  the  scccmd  under  those  which  increase 
it.  If  we  now  concede  to  the  sensory  (or  centripetal)  nerve  fibres  an  im- 
portant iufiueuce  over  the  muscular  tonus,  which  we  are  justified  in  doing 
by  the  researches  of  L.  Hermann  and  Cohnlieim,  and  by  Cyon's  experi- 
ments on  the  influence  of  the  posterior  I'oots  on  irritability,  the  pathological 
facts  become  capable  of  a  satisfactory  explanation.  Atonic  paralj'sis  is 
observed  in  the  following  conditi(ms:  1.  In  extensive  atrophy  of  the  sen- 
sory fibres  (posterior  columns  and  nerve  roots),  in  progressive  locomotor 
ataxy.  To  this  point  Dr.  Leyden  has  already  directed  attention  in  a  mono- 
graph, published  in  18G3.  In  tabes  dorsalis  the  muscles  are  fiabby  and 
atonic;  but  this  does  not  exclude  the  possibility  of  the  occasional  occurrence 
of  atonic  condition.  2.  Diseases  of  the  grey  matter  iuterrujjt  the  connection 
between  the  anterior  and  posterior  roots  l)y  atrophy  of  the  ganglion  cells, 
without  injuring  sensation  itself.  It  is  hence  conceivable  that  atrophic  par- 
alyses, proceeding  from  intense  atrophy  of  the  grey  matter,  l)elong  to  the 
atonic  class.  Slight  diseases  of  the  grey  matter,  especialty  of  the  interstitial 
tissue,  are  not  unfrequently  accompanied  by  a  tonic  condition  of  the  mus- 
cles. 3.  In  cases  where  the  irritability  of  the  spinal  cord,  especially  of  the 
grey  matter,  is  much  diminished,  atonic  paralj'ses  also  occur.  Tliis  is  the 
case  in  the  commencement  of  myelitic,  and  especially  of  traumatic  affections 
of  the  portions  of  the  spinal  cord.  Here  we  assume,  with  Goltz,  an  arrest  of 
the  function  of  the  cord  lying  I)elow  the  lesion,  so  that  the  refiex  action  is  des- 
troyed or  greatly  impaired,  as  also  is  the  tonus  of  the  muscles.  This  is  the 
case  in  the  last  stage  of  severe  diseases  of  the  spinal  cord,  where  the  irrit- 
ability, one  might  say  the  vitality,  of  the  portion  of  muscle  lying  below  the 
lesions,  is  destroyed,  with,  as  a  rule,  general  loss  of  strength.  We  here  see 
atonic  muscular  paralysis  appear,  where,  perhaps,  distinct  tonic  paralysis 
has  been  present.  This  fact  has  not  escaped  the  notice  of  Charcot,  who 
says,  that  spastic  symptoms  may  disappear  towards  the  end  of  the  case. 
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On  the  otliLT  huud,  tonic  or  spastic  muscular  paralysis  occurs  under  con- 
ditions which  raise  the  reflex  influence  of  the  sensory  fibres.  This  may 
occur:  1.  From  increased  irritability  of  the  motor  til)res — neurotic  peri- 
pheral paralysis.  2.  From  increased  iiTitation  of  the  sensoiy  roots — neuritic 
or  meniugitic  process.  3.  From  partial  or  complete  interruption  of  the  con- 
duction of  the  will  from  the  brain,  the  conduction  of  reflex  impressions 
through  the  grey  matter  being  preserved  or  even  increased.  Especially  at 
the  time  when  neuritic  processes,  often  accompanied  with  much  pain,  are 
developed  in  the  paralyzed  limbs,  muscular  spasms  and  contractures  begin 
to  appear.  What  share  the  descending  degeneration  of  the  lateral  columns 
has  in  this  seems  as  yet  doubtful.  The  condition  is  the  same  where  there 
are  myelitic  foci,  which  intercept  the  conduction  of  the  will  from  the  brain, 
but  leave  intact  the  conveyance  of  reflex  action  through  the  grey  matter 
(leucomyelitis). — British  Medical  Joimial,  March  15,  1879. 


Neuritis  Migrans.— L.  Putzel,  M.  D.,  N.  Y.  Med.  Record,  April  26, 
reports  a  case  of  neuritis  of  the  internal  cutaneous,  external  cutaneous,  and 
ulnar  nerves,  from  extension  of  inflammation  from  a  boil  over  the  right  ole- 
cranon process.  The  neuritis  extended  upward  along  the  ulnar  nerve  into 
the  axilla  and  brachial  plexus,  being  felt  as  a  thick,  indurated  cord.  Down- 
wards it  extended  to  the  hand,  causing  paralysis  of  ulnar  side  of  hand  with 
ana?sthesia  and  trophic  changes.  Evidences  of  inflammation  also  appeared 
in  the  auricularis  magnus,  producing  redness  of  the  tip  of  the  ear  and  of  a 
patch  on  the  side  of  the  neck,  with  anjiisthesia.  A  similar  patch  also  made  its 
appearance  below  the  inferior  angle  of  the  right  scapula.  Later  in  the  dis- 
ease, another  similar  patch  appeared  in  the  middle  of  the  thigh  anteriorly,  and 
about  six  inches  below  Poupait's  ligament ;  and  still  another  over  the  left  del- 
toid. The  patient  gradually  imjiroved  under  treatment  and  was  lost  sight  of. 
All  these,  Dr.  Putzel  refers  to  the  original  neuritic  trouble,  and  considers  the 
case  as  clinically  supporting  the  theory  of  neuritis  migrans.  The  inflam- 
mation spread  upwards  along  the  ulnar  nerve  to  the  cord,  producing  there 
some  medullary  lesion,  and  then  appeared  again  in  the  peripheral  nerves 
(auricular,  etc.).  Just  what  this  medullary  lesion  w'as  cannot  be  told;  it  may 
have  been  a  chronic  disseminated  myelitis,  or  the  meninges  alone  may  have 
been  aflected.     The  case  though  purely  clinical  is  one  of  interest. 


Reflex  Inflammations. — Under  this  head  have  been  described  certain 
inflammations  occurring  at  a  distance,  following  a  prolonged  irritation  of 
some  part  of  the  body,  sometimes  in  a  corresponding  symmetrical  locality, 
and  always  in  a  region  innervated  from  the  same  region  of  the  cord;  it  is  in 
this  manner  that  we  explain  .sympathetic  ophthalmia,  and  visceral  lesions 
following  exten.sive  cutaneous  burns,  etc  MM.  Hallopeau  and  Neumann 
repoit  in  the  Gazette  Medicale,  a  case  of  inflammation  explainable  according 
to  this  theory.  In  a  man  troubled  with  rather  indefinite  thoracic  pains, 
they  applied  two  blisters  successively  to  the  same  point,  between  the  left 
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border  of  tlie  sternum  and  the  nipple.  There  followed  a  severe  pain  with 
cutaneous  inflammation  involving  the  left  nipple.  These  S3'mptoms  rapidly 
disappeared  and  the  pain  reappeared  directly  in  the  right  breast,  where  there 
soon  ai)peared  pimples  formed  by  the  sebaceous  glands  of  the  part,  many  of 
these  taking  on  the  aspect  of  small  boils ;  the  whole  breast  became  indurated, 
red,  and  painful,  and  from  which  abscesses  formed,  after  opening  which  the 
whole  inflammation  disappeared.  The  authors  consider  this  a  case  of  reflex 
inflammation,  it  being  produced  not  by  propagation,  as  was  easily  seen,  nor  by 
mere  coincidence,  inflammations  of  the  breast  being  exceedingly  rare  in  the 
male.  It  may  be  said  that  the  process  seemed  as  if  the  irritation  of  the 
nerves  appertaining  to  the  left  nipple  and  areola  was  transmitted  to  the 
spinal  centre,  and  thence  to  the  nucleus  of  origin  of  the  nerves  of  the  right 
areola,  and  through  them  provoked  an  irritation  in  that  region.  This  is  the 
mechanism  called  in  by  M.  Vulpian  to  explain,  in  a  general  way,  the  pro- 
duction of  reflex  inflammations. — Journal  de  Medicine  et  de  Chirurgie  Pra- 
tiques^ April. 

Mysopiiobia. — At  the  meeting  of  the  New  York  Neurological  Society, 
April  7  (rep.  in  N.  T.  Medical  Record),  Dr.  W.  A.  Hammond  read  a  paper 
upon  the  above  subject,  in  which  he  described  a  form  of  mental  derange- 
ment that  consisted  in  a  fear  of  defilement  or  contamination. 

Ten  cases  had  fallen  under  his  observation,  but  not  fully  recognizing  the 
exact  nature  of  the  earlier  ones,  he  based  his  paper  upon  the  complete  clin- 
ical histories  of  the  last  three.  In  the  first  case  described  there  was  an  over- 
powering desire  to  wash  the  hands,  and  in  that  occupation  the  patient  spent 
a  large  share  of  her  time.  The  fear  of  becoming  contaminated  gave  her 
the  most  intense  mental  anxiety,  suft'ering  and  distress ;  and  although  she 
was  able  to  recognize  the  absurdity  in  her  case,  yet  during  her  waking  hours 
she  was  haunted  and  followed  by  what  was  to  her  a  most  terribly  distressing 
fear. 

In  the  second  case  the  fear  of  pollution  was  more  extended  and  serious, 
and  the  patient  washed  her  hands  as  many  as  two  hundred  times  a  day. 

The  thirtl  case  was  equally  well  defined,  but  not  so  severe.  When  the 
patient  visited  the  doctor's  oflice  she  could  not  be  induced  to  touch  the  door- 
knob when  she  was  ready  to  leave  the  consultation-room,  because  of  the 
tormenting  and  distressing  fear  of  becoming  contaminated,  which  held  her 
in  complete  possession.  The  treatment  which  he  h;ul  exliibited  had  l)een 
to  keep  the  bowels  quite  soluble  by  means  of  pills  composed  of  podo- 
phyllin,  aloes,  and  ox-gall;  to  administer  bromide  of  potassium,  sodium, 
or  calcium,  and  in  combination  with  opium  if  there  was  a  tendency  to 
melancholia;  and  to  use  tonics — such  as  cod-liver  oil,  strychnia,  iron,  and 
(juinine. 

Dr.  E.  C.  Seguin  referred  to  a  case  in  which  the  patient  suftered  through 
fear  of  croton  bugs.  The  fear  followed  her,  and  she  saw  the  bugs,  when  it 
was  well  established  that  there  were  none  present.  81ie  was  cured  by  moral 
treatment  and  by  tonics. 

Dr.  Spitzka  spoke  of  mysophobia  as  a  symptom  which  complicated  dill'er 
ent  conditions,  and 
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Dr.  KiERKAN  mentioned  cases  of  chronic  mania  in  which  lie  had  seen 
similar  sjnnptoms. 

Dr.  Hammond  remarked  that  the  cases  which  he  had  reported,  and  to 
which  he  referred,  were  not  cases  of  insanitj',  for  they  had  neither  halluci- 
nations nor  delusions. 

This  paper  was  subsequently  published  in  full  in  Neurological  Contribu- 
tions. 


Alcoholism  of  Parents  as  a  Cause  of  Epilepsy  in  their  Children. 
— Dr.  Hippolyte  Martin,  Ann.  Med.  Paychol.,  Jan.,  gives  an  account  of 
the  investigations  made  by  himself  on  the  influence  of  intemperate  habits  of 
parents  on  tlieir  ottspring  as  regards  the  production  of  epilepsy,  while  interne 
at  tlie  Salpetriere.  Out  of  one  hundred  and  thirty  to  one  hundred  and  tifty 
patients  in  the  department  for  insane  epileptics  of  that  institution,  he  was 
able  to  obtain  data  as  to  heredity  in  eighty-three.  Twelve  of  these  cases  are 
briefly  detailed  and  an  analysis  of  the  whole  is  given.  He  divides  them 
into  two  classes:  in  the  first,  comprising  sixty  patients  or  over  two-thirds 
of  the  whole,  intemperate  habits  in  the  parents  was  an  established  certainty  ; 
in  the  second  class  of  tliese  patients,  the  intemperance  of  the  parents  was 
dubious  in  some,  and  in  others  could  not  be  suspected.  Tlie  sixty  of  the 
first  class  had  had  two  hundred  and  forty-four  brothers  and  sisters  ;  of  this 
number  forty-eight  were  affected  with  convulsions  from  early  infancy,  one 
hundred  and  thirty-two  were  dead  in  1874,  and  one  hundred  and  twelve 
only  were  still  living,  nearly  all  young  and  many  of  them  with  damaged 
nervous  organizations. 

The  twenty-three  epileptics  of  the  second  class  had  had  eighty-three 
brothers  and  sisters,  among  whom  only  ten  had  had  convulsions,  and  forty- 
six  were  still  living.  In  these  figures,  of  course,  the  patients  themselves  are 
not  included.  Of  these  eighty-three  epileptics,  all  from  different  families, 
the  particulars  as  to  the  origin  of  the  disease  could  be  obtained  in  seventy- 
eight,  and  it  was  found  that  fifty  of  them  had  first  had  eclamptic  convul- 
sions quite  distinct  from  epilepsy.  Thus  in  eighty-three  families  there  had 
been  four  hundred  and  ten  children.  One  hundred  and  eight  of  these, 
that  is,  more  than  one-fourth,  had  had  convulsions  ;  in  1874,  one  hundred 
and  sixty-nine  were  dead,  and  two  hundred  and  forty-one  living,  but  of 
these  latter,  eighty  three,  or  more  than  a  third,  were  epileptic. 

In  looking  up  the  diseases  of  the  parents  and  grandparents  of  these  pa- 
tients, the  records  of  the  following  diseases  were  obtained  : 

Apoplexy  ------ 15 

Heart  Disease - 5 

Thoracic  Disease -.- .-- 6 

Suicides - ^ 4 

Hy.steria , 5 

Mental  Alienation  and  Dementia- 4 

Cancer  .- 7 

Dropsy  (?) - - - 1 

Chagrin  (?) 1 
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It  is  not  stated,  but  it  is  probable  tliat  tlie  cause  of  death  is  liere  given  in 
most  but  I  if  course  not  all  of  these  cases.  The  author  remarks  on  the  small 
proportion  of  diseases  of  the  nervous  system  in  the  above,  and  hence  con- 
cludes that  to  alcoholism  alone  must  be  attributed  the  epilepsy  of  the  child- 
ren. The  large  proportion  of  circulatory  disorders  (including  under  tliis 
apoplexy  and  heart  troubles)  which  are  directly  favored  by  intemperance  is 
also  a  striking  fact.  He  concludes  as  follows  :  "  We  have  tlierefore  dem- 
onstrated that  alcoholism  in  the  ancestors  is  an  extraordinai'ily  frequent 
cause  of  eclampsia  and  epilepsy  in  their  descendants  ;  and  if,  as  we  have 
said  in  a  former  article,  epileptics  have  only  few  children,  and  further,  that 
these  are  almost  inevitably  affected  by  the  most  serious  nervous  disorders, 
we  perceive  what  formidable  evils  alcoholism  of  the  parents  transmits  to 
their  posterity. 

"Alcoholism  is  therefore  the  brutalization  of  the  drinker  and  a  miserable 
existence  and  speedy  extinction  of  his  posterity.  Tliis  sombre  picture  may 
serve  as  an  example  to  the  unhappy  victims  of  the  apjietite,  and  should,  at 
all  events,  sustain  the  zeal  and  devotion  of  those  who  are  striving  to  reform 
those  beings  whose  degradation  is  at  once  a  shame  and  a  peril  to  the  human 
species. " 


Patiiot-ogy  op  Tetanus  and  Hydrophobia. — At  the  meeting  of  the 
Patliological  Society  of  London,  April  29  (rep.  in  Brituh  Medical  Jmtrnal), 
Dr.  Ross  showed  microscopical  sections  illustrative  of  the  pathology  of  the 
nervous  system  in  hydrophobia  and  tetanus.  He  met  with  :  1,  vascular  en- 
gorgement along  with  evidences  of  effusion  of  a  granular  material  and  mi- 
gration of  leucocytes,  described  previously  by  Allbutt,  Lockhart  Clarke, 
Dickinson,  Benedikt,  and  Gowers  ;  2,  the  yellow  degeneration  of  the  gang- 
lion cells  described  by  Allbutt ;  3,  in  two  cases  of  tetanus  and  two  of  hy- 
drophobia, a  large  number  of  colloid  bodies,  and  what  appeared  to  be  the 
condition  described  by  Dr.  Batty  Take  and  by  Mr.  Kesteven  as  "miliary 
sclerosis."  As,  however,  these  cerds  were  partially  hardened  in  spirit.  Dr. 
Ross  was  doubtful  how  far  they  might  be  regarded  as  evidences  of  disease, 
and  he  spoke  with  especial  reserve  as  regarded  the  importance  to  be  at- 
tached to  the  presence  of  colloid  bodies.  The  most  marked  evidences  of 
disease  in  the  cord  were  found  on  each  side  of  the  central  canal ;  but  the 
posterior  and  anterior  horns  were  aflfected.  In  tetanus,  the  vesicular  col- 
umn of  Clarke  was  always  injured,  often  completely  destroyed  ;  and  it  was 
also  injured,  but  to  a  less  extent,  in  hydrophobia.  A  distended  vessel  was 
generally  observed  to  pass  between  the  median  and  antero-lateral  groups  of 
ganglion  cells  of  the  anterior  horns  ;  and  the  ganglion  cells  on  each  side 
were  destroyed,  the  destruction  of  cells  being  usually  greater  in  tetanus  than 
in  hydrophobia,  but  never  wanting.  A  similarly  distended  vessel  was  fre- 
quently observed  passing  through  the  postero-lateral  groups,  the  destruction 
of  ganglion  cells  here  being  usually  more  marked  in  hydrophobia  than 
in  tetanus. 

In  the  inferior  portion  of  the  hypoglossal  and  spinal  accessory  nuclei, 
the  cells  were  found  nearly  destroyed  in  tetanus  ;  those  of  the  hypoglossal 
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were  less  so  in  hydrophobia ;  but  tlie  damage  to  the  spinal  accessory  and 
vagns  nuclei  was  much  greater  in  hydrophobia  than  in  tetanus.  The  con- 
dition of  the  medullii  in  hydrophobia  corresponded  closely  to  that  described 
by  Dr.  Govvers.  In  two  cases  of  tetanus,  vascular  changes  and  colloid 
bodies  were  found  in  the  cortex  and  adjoining  white  substance  of  the  cere- 
bellum. In  hydrophobia,  colloid  bodies,  vascular  changes,  and  at  times 
yellow  degeneration  of  the  large  cells  of  the  fourth  layer  of  the  cortex,  were 
observed.  The  condition  described  as  miliary  sclerosis  was  observed  in  two 
cases  of  h3'drophobia.  In  the  cord,  the  patches  occupied  the  posterior  and 
antero-lateral  columns.  Beyond  the  cord,  the  patches  were  observed  in  the 
anterior  pyramids  of  the  medulla  and  in  their  continuation  through  the  pons 
varolii,  middle  third  of  the  crusta,  and  middle  third  of  the  internal  capsule. 
Similar  patches  were  observed  in  the  formatio  reticularis  and  in  the  portion 
of  the  pons  which  corresponds  to  the  anterior  root-zones  of  the  cord,  and 
also  in  the  parts  of  the  corpus  striatum  adjoining  the  internal  capsule.  The 
state  of  the  cord  and  medulla  appeared,  on  the  whole,  to  be  verj'  much  the 
same  in  the  two  diseases,  and  the  difierences  in  the  symptoms  might  per- 
haps be  due  to  the  fact  that  in  tetanus  the  morbid  changes  were  directed 
more  to  the  cerebellum,  while  in  hydrophobia  the  cerebrum  was  more  af- 
fected.— Dr.  Frederick  Taylor  said  that  he  thought  the  presence  of  col- 
loid bodies  a  very  untrustworthy  sign  of  disease,  because  they  appeared  to 
be  produced  by  pont-moriem  changes  in  the  cord.  It  was  not  possible  to  say 
exactly  under  what  conditions  they  were  developed,  possibly  by  the  action 
of  spirit  on  cords  in  a  certain  stage  of  decomposition.  Mr.  Golding-Bird 
mentioned  a  case  of  chronic  tetanus  which  had  begun  acutely,  where  the 
cord  was  found  to  be  perfectly  healthy  in  all  parts.  Dr.  Koss,  in  reply,  said 
that,  though  he  did  not  wish  to  attach  too  much  importance  to  the  presence 
of  colloid  bodies,  yet  he  could  not  altogether  agree  that  they  were  always 
tlie  result  of  jwst-mortem  changes.  He  had  seen  them  in  cords  which  had 
been  in  neither  spirit  nor  chromic  acid.  They  were  certainly  not  the  re- 
sult of  changes  in  myeline  matter,  because  he  had  found  them  in  speci- 
mens of  cheesy  pneumonia. 


Paralysis  of  the  Serratus  Magnus  in  Infantile  Paralysis. — At 
the  meeting  of  the  Clinical  Society  of  London,  May  28  (rep.  in  Brit. 
Med.  Joiirmd,  June  7),  Dr.  D.  B.  Lees  read  notes  of  two  cases  of  infantile 
paralysis  which  presented  some  peculiar  features.  We  copy  the  report  in 
the  Brilixh  Med.  Journal: 

Elizabeth  M.  was  sent  to  the  hospital  for  sick  children;  the  muscles  in  worst 
condition  were  those  of  the  left  shoulder  and  right  leg.  In  most  of  the 
muscles  of  these  limbs  faradic  response  was  absent,  and  in  many  of  the 
muscles  of  the  left  leg,  and  also  in  the  right  deltoid,  it  was  much  impaired. 
After  the  child  had  been  brought  to  the  hospital  for  a  few  weeks,  it  was 
noticed  that  there  was  marked  falling  in  of  the  left  side  of  the  front  of  the 
chest  during  inspiration,  instead  of  the  normal  expansion.  The  position 
of  the  left  scapula  was  found  to  be  altered;  it  was  drawn  up  to  a  higher 
level  than  the  right  scapula,  the  upper  angle  was  drawn  nearer  to  the  spinal 
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column,  and  the  lower  angle  had  left  the  chest-wall  and  projected  back- 
wards. These  symptoms  seemed  to  justify  a  diagndsis  of  paralysis  of  the 
serratus  magnus.  On  applying  the  electrodes  of  a  battery  over  this  muscle, 
a  forwai-d  movement  of  the  scapula  at  once  responded  to  a  cuiTcnt  from 
seventeen  Leclanche  cells  on  the  right  side,  but  no  movement  could  be  ob- 
tained by  the  use  of  a  much  stronger  current  on  the  left.  It  was  possible 
that  in  this  case  the  interossei  were  also  paralyzed,  and  certainly  the  rhom- 
boidei  had  sufiered,  there  being  no  muscular  resistance  when  the  scapula 
was  pulled  forwards.  The  child's  general  condition  had  since  improved, 
but  the  position  of  the  scapula  and  the  electrical  reactions  were  nearly  un- 
altered. Hei'bert  P. ,  aged  twelve  months,  was  found  completely  paralyzed 
one  morning  early  in  December,  1878.  When  brought  to  the  Hospital  for 
Sick  Children  on  December  20th,  it  was  found  that  in  him  also  the  parts 
most  deeply  aflected  were  the  left  shoulder  and  arm  and  the  riglit  leg.  The 
right  deltoid  was  decidedly  paralyzed.  It  was  observed  tiiat  the  angle  of 
the  left  scapula  projected  from  the  chest-wall.  On  turning  the  child  on  his 
back,  the  left  scapula  fell  away  from  the  ribs.  It  was  doubtful  whether  a 
less  degree  of  a  similar  condition  was  not  present  on  the  right  side  also. 
Respiration  was  entirely  diaphragmatic.  There  was  no  unilateral  depression 
of  the  thoracic  wall  during  inspiration.  No  response  to  electricity  could 
be  obtained  in  either  serratus.  This  child  hud  considerably  improved  under 
treatment.  The  right  scapula  was  now  in  normal  position,  and  the  left 
nearly  so.  Some  response  to  faradism  had  reappeared  in  both  serrati  and 
both  deltoids  had  regained  much  power,  lie  could  now  raise  the  liand 
above  the  level  of  the  shoulder  on  the  right  side,  but  was  still  unable  to  do 
so  on  the  left.  In  both  these  cases  the  serratus  was  only  one  of  many  muscles 
paralyzed,  but  the  signs  of  its  atlection  were  distinct.  Paralysis  of  this 
muscle  was  a  rare  condition,  and  Dr.  Lees  was  not  aware  that  attention  had 
been  previously  drawn  to  it  as  an  occasional  complication  of  infantile 
paralysis. 


Juvenile  Insanity. — At  the  meeting  of  the  Medical  Society  of  Pennsyl- 
vania at  Chester,  May  21  (rep.  in  N.  T.  Med.  Record),  Dr.  I.  N.  Kerlin,  Su- 
perintendent of  the  Home  for  Feeble-Minded  Children,  at  Media,  read  a 
paper  with  the  above  title.  Mental  disease,  he  said,  was  more  frequent  in 
childhood  than  was  commonly  imagined.  According  to  the  statistics  of  Dr. 
Boutteville,  the  proportion  of  insane  children,  between  the  ages  of  five  and 
nine  years,  was  10  per  cent.;  between  ten  and  fourteen  years,  35  per  cent.; 
and  between  fifteen  and  nineteen  years,  20  per  cent.  It  was  not  improbable 
that  many  of  the  minor  forms  of  juvenile  insanity  were  allowed  to  go  un- 
recognized, being  regarded  as  a  temporary  consequence  of  sympathetic  dis- 
turbance, or  the  sequel  of  acute  disease,  and  so  likely  to  pass  away  when 
the  cause  was  removed,  or  overgrown.  In  many  cases  that  happy  sequence 
did  not  occur,  and  the  little  victims  sank  rapidly  into  the  dementia  of 
idiocy,  or  developed  into  erratic,  excitable,  vicious  childhood,  passing 
through  the  courts,  and  the  refuges  and  the  reformatories  as  criminals,  from 
whence  they  graduated  into  other  planes  of  crime. 


Pathology.  601 

Remissions  in  Primary  Paralytic  Dementia. — The  following  are  the 
conclusions  of  a  lengthy  article  by  Baillarger  in  the  Annales  Med.  PitycJio- 
logique.'iy  January,  on  remissions  and  dementia  in  certain  cases  of  general 
paralj'sis,  in  which  he  analyzes  some  ten  observations  from  various  sources. 

1.  ]\[elancholia  with  paralytic  stupor  or  simple  paralytic  stupor  may  take 
on  the  most  serious  symptoms  and  simulate  an  advanced  dementia,  and 
nevertheless  be  followed,  even  after  many  months,  by  remarkable  remissions. 

2.  When  the  symptoms  of  dementia,  with  some  delirious  ideas,  develop 
rapidly,  in  the  first  period  of  general  paralysis,  they  do  not  appertain  to  a 
genuine  dementia,  but  to  a.  pseudo-dementia,  constituting  a  special  condition 
not  yet  sufficiently  studied. 

3.  It  is  often  wrongly  assumed  that  dementia  exists  from  the  beginning 
of  general  paralysis  from  certain  special  symptoms,  or  it  is  presumed  to  be 
masked  by  the  maniacal  or  melancholic  delirium. 

4.  The  mobile,  absurd  and  contradictory  delirium  of  paralytics,  is  no 
proof  of  the  existence  of  dementia,  and  may  be  explained  by  a  special  con- 
dition comparable  to  certain  cases  of  intoxication. 

5.  The  fseudo-dementia  in  general  paralysis  cannot  as  yet  be  distinguished 
from  veritable  dementia  except  by  its  rapid  invasion  or  by  signs  of  stupor. 

6.  There  are  no  true  remissions  in  the  simple,  slow  and  progressive  par- 
alytic dementia. 


The  following  are  the  titles  of  some  of  the  recently  published  papers  on 
the  Pathology  of  the  Nervous  System  and  Mind  and  Pathological  Anatomy: 

Stillman,  Neurasthenia,  Med.  and  Surg.  Rep.,  May  17. — Thomson,  on 
Astigmatism  as  a  Cause  for  Persistent  Headache  and  other  Nervous  Symp- 
toms, Med.  News  ami  Libr.,  June. — Beard,  Nervous  Diseases  Connected  with 
the  Male  Genital  Function,  N.  T.  Med.  Record,  June  14. — Hamilton,  On 
Epilepsy,  Ibid,  June  7. — Mitchell,  Spasmodic  Disorders  of  Legs,  Ibid^ 
June  28. — Barton,  Dipsomania,  Its  IVIedical  and  Legal  Aspects,  Practi- 
tioner, June. — Lauder-Lindsay,  Spurious  Hydrophobia  in  the  Lower  Ani- 
mals, Edinb.  Med.  Journal,  June  and  July. — Clodston,  The  Study  of  Men- 
tal Disease,  Ibid,  July. — Bumstead,  Sexual  Hypochondriasis,  Am.  Prac- 
titioner, July. — Gray,  Cerebral  Syphilis,  Proc.  Med.  Soc.  Kings  Co.,  July. — 
Wric4Ht,  Some  Points  Connected  with  the  Question  of  Responsibility  as  it 
Relates  to  the  Partiallj^  Insane,  Lancet  and  Clinic,  July  12. — Mann,  The 
Psychological  Nature  and  Significance  of  General  Paralysis  and  its  Pathol- 
ogy, Detroit  Lancet,  July. — N.\cke,  Delirium  Tremens,  Centralbl.  f.  d.  med. 
Wisstensrli.,  No.  25. — Rosenhach,  The  Diagnostic  Significance  of  the  Refiexes, 
particularly  the  Abdominal  Refiexes,  Centralbl.  f.  Nermnheilk.,  May  1. 
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fj.— THERAPEUTICS  OF  THE  NERVOUS  SYSTEM 
AND  MIND. 


CnixmAL. — Dr.  Geo.  H.  Ravage,  Jonr.  of  Mental  Sci.,  April,  discredits  the 
valuation  that  has  been  placed  upon  chloral  by  many  of  the  profession, 
lie  thinks  it  often  misused,  and  that  the  weight  of  evidence  is  against  it. 
He  says:  "I  shall  consider  chloral,  first  as  a  possible  cause  of  insanity,  and 
next  as  a  remedy. 

"As  a  cause,  I  have  seen  its  constant  use  for  one  or  two  years  produce 
melancholia,  associated  with  great  prostration,  loss  of  fle.sh  and  strength,  a 
sallf)w,  worn  aspect,  great  irritability  and  nervousness,  with  strongly  sui- 
cidal tendencies.  1  have  the  experience  of  several  personal  friends,  men 
who  were  working  hard  with  their  brains,  and  who  sufiered  from  sleepless- 
ness. These  found  chloral  a  boon  at  first,  but  by  continuing  its  use  they 
lost  physical  health,  and  the  sleeplessness  became  more  unbearable. 

"  It  is  rather  difllcult  to  explain  this  more  active  sleeplessness,  but,  doubt- 
less, many  of  my  readers  know  the  less  distressing  stages  of  it.  The  chloral- 
taker  often  on  going  to  bed,  after  a  hard  day's  work,  feels  not  only  unable 
to  sleep,  but  actively,  restlessly  wakeful,  so  that  he  is  unable  to  remain 
more  than  a  mimite  in  one  posture.  There  is  no  special  or  pleasing  flow  of 
thought,  uo  equal  brain  activity,  but  often  a  feeling  of  depression,  and  a 
dreadful  impulse  to  injure  oneself  without  any  object  or  cause  of  woe. 

"  This  impulse  was  described  rather  as  a  feeling  like  the  one  impelling 
people  to  throw  themselves  from  heights. 

"  In  assuming  that  chloral  was  a  cause  of  insanity,  I  must  admit  that  often 
it  was  only  one  cause.  The  chloral-taker  was  sleepless  from  brain  ex- 
haustion, or  brain  irritation,  from  over-work  or  over-stimulation,  and  in 
some  cases  had  insane  inheritance  ;  but  this  is  true  of  many  other  causes. 
A  shock  or  a  blow  may  only  produce  insanity  under  similar  circumstances. 
I  have  seen  one  case  of  insanity  follow  the  suicidal  taking  of  an  enormous 
dose  (two  ounces)  by  a  person  used  to  excess  of  stimulants  and  the  habitual 
use  of  chloral.  This  case  became  slowly  weak-minded,  and  did  not  re- 
cover. In  this  case  there  was  doubt  expressed  by  at  least  one  authority  on 
the  part  played  by  chloral,  as  there  were  added  other  serious  causes  of  trou- 
ble ;  but  the  fact  remains  that  till  the  large  and  almost  fatal  dose  was 
taken,  marked  insanity  was  absent. 

"  In  several  other  cases  the  prolonged  use  of  increasing  doses  of  chloral 
seemed  slowly  to  develop  ill  health  and  melancholia,  accompanied  by  re- 
fusal to  take  food.  In  one  the  husband  took  a  fatal  dose,  and  his  wife,  who 
was  also  a  chloral-taker,  became  insane. 

"In  another,  an  elderly  woman  exhibited,  in  an  exaggerated  form,  the 
dread  and  agitation  common  to  those  using  the  drug,  and  had  to  be  fed  by 
the  stomach-pump.  She  slowly  lost  strength  in  mind  and  body,  and  was 
discharged  uncured. 
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"  Though  these  are  in  no  way  peculiar  in  their  form  of  insanity,  I  am  con- 
vinced the  cause  was  chloral.  Of  course,  I  do  not  believe  that  patients  are 
made  insane  in  asylums  by  the  use  of  the  drug,  as  the  outside  world  has 
supposed,  but  I  am  convinced  that  many  cases  of  acute  insanity  are  in- 
juriously affected,  and,  in  some  instances,  allowed  to  die  through  the  use  of 
chloral.  A  large  proportion  of  the  cases  of  puerperal  insanity  tliat  are  now 
admitted  into  Bethlehem  have  passed  through  a  course  of  chloral  treatment ; 
which  means  that  they  have  been  dosed  into  quietness,  till  they  have  re- 
fused food.  Such  cases  take  longer  in  recovering,  and  are  more  trouble- 
some to  treat,  from  their  physical  exhaustion  and  their  refusing  food. 

"  Having,  so  far,  only  expressed  my  dislike  to  the  drug,  or,  in  other  words, 
spoken  of  its  abuse,  I  would  pass  on  to  say  what  I  believe  to  be  its  uses. 

"It  has  been  used  in — 1st,  sleeplessness;  2d,  in  various  forms  of  insanity  ; 
3d,  in  several  stages  of  epilepsy.  In  reference  to  the  first,  I  have  seen  sleep 
produced  by  chloral,  when  the  wakefulness  was  hot  due  to  pain  ;  but  if  this 
sleeplessness  were  the  initial  stage  of  insanity,  I  have  not  seen  the  attack 
warded  off  by  the  sleep.  In  a  few  cases,  where  over-work  or  anxiety  is 
affecting  the  health,  a  single  dose  of  twenty-five  grains  at  bedtime  is  of 
service,  but  I  would  rarely  give  it  regularly. 

"  For  simple  sleeplessness  in  the  brain-worker,  who  has  little  or  no  bodily 
exercise,  sleep  may  be  induced,  and  work  got  through  that  could  not  have 
been  done  without  some  sleep  ;  but,  in  my  experience,  this  is  done  by 
drawing  on  the  capital  of  energy,  and,  if  pursued,  will  end  disastrously. 

"  In  a  few  sleepless  persons,  chloral  seems  to  act  uniformly  well,  and  does 
not  require  increasing  doses,  and  does  not  atiect  the  appetite  or  general 
functions.    In  such  cases  it  may  be  of  great  service. 

"  I  believe,  however,  that  simple  sleeplessness  is  much  better  treated  by 
other  general  measures  before  chloral  is  tried. 

"  2d.  In  some  cases  of  maniacal  excitement,  the  patients  are  controlled  and 
made  manageable.  According  to  some  authorities,  the  sleep  induced  in 
some  of  the  most  violent  of  such  cases  saves  them  from  death  by  exhaustion. 
This  seems  probable  ;  but  in  practice  I  find  stimulants  and  abundant  light 
food  act  just  as  well. 

"  In  some  cases  of  recurrent  mania  with  great  violence  the  drug  has  been 
given  in  large  and  repeated  doses,  gradually  increasing  till  at  length  we 
have  reached  two  drachms  every  four  hours,  and  no  beneficial  result  has 
followed.  In  melancholia  one  does  not  get  good  results  by  either  occasional 
or  regular  administration. 

"  In  general  paralysis  I  have  not  dared  to  give  the  drug  any  long  trial,  as  I 
felt  that  I  was  running  the  danger  of  removing  one  stone  from  the  totteiing 
structure. 

"  In  cases  of  insanity  following  blows,  shocks,  and  the  like,  I  believe  ex- 
citement is  produced  much  fike  that  produced  by  alcohol  in  cases  of 
injury  to  the  head. 

"  In  acute  insanity  with  intemperance,  a  few  cases  were  relieved  by  chloral. 

"  In  .speaking  above  of  the  treatment,  I  refer  to  my  experience  of  chloral 
alone.  In  some  future  papers  I  may  speak  of  its  combination  with  other 
drugs. 
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"  In  the  third  group  I  place  epileptics;  and  with  these  I  have  greater  faith 
but  less  experience. 

"I  know  of  no  good  results  following  the  use  of  the  drug  in  simple  epi- 
lepsy; but  in  patients  who  have  furor  associated  with  the  fits,  the  benefit  is 
very  great  and  very  certain. 

"  I  have  f  re(iuently  seen  a  case  that  without  chloral  was  dangerously  mani- 
acal, for  several  days  sleep  quietly,  after  thirty  grains  of  chloral,  and  wake 
up  sane,  having  had  an  epileptic  fit,  but  no  furor.  Every  fit  that  was  not 
followed  by  a  dose  of  chloral,  was  followed  by  a  fit  of  mania. 

''  I  have  now  expressed  my  belief,  which  may  be  summed  up  to  be  that 
chloral  may  produce  physical  ill-health,  hypochondriasis  and  insanity.  It 
may  relieve  epileptic  furor,  but  cannot  cure  epilepsy;  it  may  produce  sleep 
in  some  cases  with  advantage,  but  more  commonly  disadvantageously ;  it 
may  be  used  as  restraint  rather  than  as  treatment  in  violent  cases." 


CoDEiA. — Dr.  Robert  Saundby  {Brit.  Med.  Jour.,  April  12,)  recommends 
codeia  as  a  sedative  against  frequent  coughing  in  patients  in  whom  for  vari- 
ous reasons  opium  and  morphia  are  contra-indicated.  He  claims  that  in 
phthisis,  it  allays  cough  without  deranging  digestion,  and  that  it  also  agrees 
with  gouty  individuals  in  whom  morphia  and  opium  are  not  tolerated.  Its 
value  in  diabetes  is  of  course  fully  recognized.  He  prescribes  it  in  doses  up 
to  one  grain  in  syrup  of  tolu. 


Results  of  Treatment  of  the  Insane. — At  the  meeting  of  the  Med- 
ical and  Chirurgical  Faculty  of  jMaryland,  April  10,  Dr.  J.  S.  Conrad, 
chairman  of  the  Section  on  Psychology,  read  a  paper  on  the  Treatment  of 
the  Insane,  the  following  abstract  of  which  we  take  from  the  report  of  the 
proceedings  in  the  Maryland  Medical  Journal  for  May. 

Dr.  Conrad  began  his  paper  by  remarking  that  the  modern  expensive  and 
]>alatial  hospitals  for  the  insane  have  been  the  outcome  of  asylum  reports, 
showing  a  very  large  percentage  of  recoveries,  ranging  from  (jO  to  90  and, 
in  one  case,  100  per  cent.  Whilst  compared  with  these  exhibits  the  alms- 
house care  and  treatment  was  shown  to  realize  only  seven  per  cent,  of 
recoveries.  The  data  upon  which  such  reputed  success  has  been  claimed 
have  been  shown  by  indisputable  evidence  to  be  fallacious  and  untruthful, 
and  that  the  error  of  the  asylum  reports  consists  in  counting  the  cases 
recovered  and  not  the  persons.  Thus  Dr.  Pliny  Earle,  superintendent  of  a 
Massachusetts  asylum,  has  enumerated  instances  of  this  method  of  com- 
puting the  ratio  of  recoveries. 

One  man  was  discharged  recovered  seven  times  in  nine  years,  and 
afterwards  committed  suicide  ;  another  was  discharged  14  times,  another 
26  times,  and  again  a  woman  was  admitted  59  times,  and  discharged  cured, 
in  29  years,  and  finally  died  insane.  These  examples  are  cited  to  show  the 
fallacy  of  asylum  reports. 
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Dr.  Conrad  remarked  that  the  ratio  of  recoveries  had  become  the  standard 
of  judgment  of  an  institution;  as  a  consequence  such  a  rivalry  in  tlie 
ambition  of  superintendents  to  show  tiie  greatest  number  of  recoveries. 
This  was  the  result  of  tlie  reaction  from  the  old  almshouse  treatment,  or 
no  treatment  at  all. 

The  reports  of  these  large  percentages  of  cures  have  gradually  dwindled 
down  for  several  years  past  under  the  severe  criticism  of  Dr.  Earle,  and 
the  actual  results  are  illustrated  by  the  yearly  accumulation  of  chronic 
cases.  This  reaction  is  still  continuing  as  the  pruaiug  knife  of  truth  is 
applied. 

Thus  Dr.  Skae,  inspector  of  the  insane  for  the  colony  of  New  Zealand, 
in  a  report  shows  the  results  of  the  almshouse  and  "wild  beast  method'" 
of  treatment  performed  in  New  Zealand,  in  contrast  with  the  English,  Irish 
and  Scotch  county  and  borough  asylums.  Notwithstanding  the  deplorable 
manner  in  which  the  insane  are  treated  in  this  colony,  Dr.  Skae  says  the 
ratio  of  recoveries  to  admissions  is  18  per  cent,  higher  than  in  the  Scotch 
and  Irish,  and  23  per  cent,  higher  than  in  England;  tlieir  death-rate  4.4  per 
cent.,  being  4.5  per  cent,  lower  than  in  England. 

Dr.  Conrad  from  the  report  of  Dr.  Skae  was  led  to  make  comparisons  of 
our  own  system,  and  to  that  end  reviews  the  reports  of  the  City  Almshouse, 
Spring  Grove  Asylum,  and  Mount  Hope  Retreat  for  the  Insane.  The  com- 
parative results  of  the  institutions  are  equally  surprising  as  that  reported  by 
Dr.  Skae.  The  following  table  of  results  of  figures  taken  from  the  last 
published  reports  of  these  respective  institutions  as  prepared  by  Dr.  Conrad 
are  here  given : 


BAT   VIEW. 

SPUING  GROVE. 

MT.    HOPE. 

$69.37 
266 
86 
77 
per  cent.  89..5 
28.9 
12 
4.5 

$214 
434 
153 
94 
61. 
21.4 
34 
7.8 

Not  given. 
445 
131 

Number  of  Insane  treated 

"                "        admitted 

No.  of  Insane  recovered  and  improved.. . 

72 
41 

"               "         "  the  vvliole 

16  2 

Whole  number  of  deaths 

29 
6  5 

These  results  in  favor  of  the  Bay  View  Asylum  (or  Almshouse),  are 
more  remarkable  when  it  is  noted  that  the  physicians  of  this  institution  state 
in  their  report  (page  44)  "  that  we  are  only  permitted  to  receive  or  to  retain 
idiots,  imbeciles,  epileptics,  and  chronics  ;  all  acute  and  curable  cases  are 
sent  to  Spring  Grove  and  other  special  institutions." 

Dr.  Conrad  next  shows  the  sanitary  condition  of  these  institutions,  and 
the  methods  of  treatment  employed.  He  presents  the  report  of  Dr.  C'han- 
celor,  on  public  charities,  reformatories,  prisons  and  almshouses,  1877,  to 
illustrate  the  surroundings  and  poor  comforts  of  the  City  Almshouse  in 
contrast  with  the  elegance  and  beauty  of  Spring  Grove  Asylum.  In  conclu- 
sion. Dr.  Conrad  remarks,  "  but  for  the  report  of  Dr.  Skae  showing  a 
similar  comparative  picture  in  New  Zealand,  he  would  be  unable  to  account 
for  such  statistics  except  upon  the  ground  that  the  report  from  Bay  View 
was  incorrect." 
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Section  of  the  Tuigeminus  for  the  Cure  of  Tic  Douloureux. — 
Dr.  F.  S.  Dennis,  (N.  Y.  Med.  Jour.,  June,)  after  reviewing  some  twenty 
odd  cases  of  resection  of  the  superior  maxillary  nerve  which  he  has  col- 
lected, sums  up  as  follows: 

1.  The  high  operation  upon  the  superior  maxillary  nerve  for  the  cure 
of  neuralgia  characterized  by  pain  (loci  doleutes,  paints  douloureux),  having 
its  maximum  of  intensity  at  the  infra-orbital  foramen,  in  the  course  of  the 
malar  branch,  and  sometimes,  though  rarely,  in  the  alveolar  dental,  superior 
labial,  and  palatine  points,  is  a  better  operation  than  the  lower  one,  inas- 
much as  the  preceding  cases  show  that  the  former,  as  a  secondary  measure, 
has  cured  or  brought  relief  in  nearly  every  case  in  which  the  latter  has 
failed  to  do  so. 

2.  The  operation  is  justifiable,  as  the  record  shows  no  case  in  which 
death  has  occurred  as  an  etiect  of  the  operation,  nor  one  in  which  the 
symptoms  have  been  aggravated. 

3.  Relief,  if  only  temporary,  is  a  result  which  justifies  the  high  operation 
for  neuralgia  as  much  as  it  does  the  one  for  the  removal  of  malignant  tumors, 
which,  as  a  rule,  invariably  recur  subsequently  to  their  extirpation  by  the 
knife. 

4.  Want  of  success  is  due  to  failure  as  regards  a  correct  diagnosis,  not 
only  of  the  cause  of  the  pain,  but  also  to  failure  as  regards  the  site  of  the 
disease.  If  central,  the  diagnosis  fails  to  determine  whether  the  centi'es  are 
primarily  or  secondarily  involved,  or,  if  peripheral,  w'hether  the  recurrent 
fibres  are  or  are  not  implicated. 

5.  Failure  will  be  the  rule  rather  than  the  exception,  unless  care  is  taken 
to  distinguish  those  cases  in  which  neuralgia  is  due  to  central  lesions  from 
those  in  which  the  cause  lies  in  the  periphery. 

6.  If  the  lesion  is  situated  in  the  terminal  nei-ve  plexuses,  polyueurolomy, 
or  the  resection  of  several  nerves,  will  be  more  likely  to  remove  pain  than 
mononeurotomy,  or  the  resection  of  a  single  nerve. 

7.  Mononeurotomy  should  be  reserved  for  those  cases  in  which  the  irri- 
tant involves  the  trunk  of  a  nerve  near  its  origin. 

8.  The  prognosis  will  be  the  most  favorable  where  lesions  involving  the 
plexuses  or  the  nerve  centres  can  be  excluded. 

9.  The  principal  indication  for  the  employment  of  this  Ijold  but  safe 
operation  is  found  in  the  obstinacy  and  persistency  of  pain,  notwithstanding 
the  trial  of  all  milder  measures. 

Finally,  when  the  case  is  a  desperate  one  and  as  a  dernier  ressort,  every 
conscientious  and  skillful  surgeon  should  not  fail  to  make  a  trial  of  an 
operation  which  facts  prove  to  be  as  good  in  theory  as  it  is  successful  in 
practice. 

In  conclusion,  it  may  be  said  that  resection  of  the  superior  maxillary 
nerve,  together  with  ^Meckel's  ganglion,  for  the  alleviation,  and  in  most 
cases  the  cure,  of  one  of  the  most  dreadful  and  formidable  diseases  to  which 
human  flesh  is  heir,  is  one  of  the  greatest  triumphs  of  surgery.  A  careful 
analysis  of  the  table  will  show  that  the  two  cases  belonging  to  Wood  and 
one  to  Schuppert  remained  free  from  pain  at  least  two  years;  and  the 
interesting  and  unicjue  autopsy  jield  in  the  case  of  Mike  Doyle,  one  of  the 
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severest  cases  on  record,  has  thrown  much  light  upon  the  subject  of  accu- 
racy iu  diagnosis,  upon  the  pathological  changes  involved,  and  upon  a 
right  estimate  of  untold  value  of  this  most  daring  operation.  It  is  also  a 
most  significant  fact  that  out  of  the  twenty- one  cases  that  have  been  col- 
lected from  all  the  literature  upon  this  subject  more  than  half  have  been 
performed  by  American  surgeons.  It  is  certainly  an  operation  of  which 
American  surgery  can  justly  be  proud  ;  and  if  the  success  which  has 
attended  these  twenty-one  cases  will  only  induce  surgeons  to  investigate 
impartially  the  merits  of  this  operation,  it  will  inaugurate  a  new  era 
and  establish  a  reform  in  the  surgical  treatment  of  this  most  desperate 
malady. 


Metalloscopt. — The  following  is  the  resume  of  a  thesis  recently  sus- 
tained at  the  Frederick  William  University,  Berlin,  by  A.  S.  Adler,  a  Cali- 
fornian  student  there,  as  given  by  M.  Blanchard  in  the  Pvogres  Medical, 
May  3: 

The  author  first  gives  succinctly  the  state  of  the  question  of  metalloscopy, 
then,  in  a  following  chapter  he  relates  his  own  experiments,  and  the  whole 
is  summed  up  in  a  final  chapter  that  I  translate  verbatim  : 

"In  cases  of  hysterical  hemiauti^sthesia,  a  simple  excitation,  such,  for  ex- 
ample as  that  from  a  mustard  poultice,  if  kept  up  long  enough,  produces 
under  any  circumstances  an  increase  of  sensibility  of  the  part  aliected.  This 
increase  may  sometimes  have  only  the  effect  to  recall  the  lost  sensibility  ; 
but  it  may  even  provoke  such  a  hyperajsthesia  as  to  make  simple  contact 
painful.  This  restoration  often  coincides  with  a  diminution  of  sensibility 
at  a  point  symmetrical  to  the  part  excited,  but  this  result  is  not  a  constant  one. 
With  the  use  of  metals  less  constant  results  are  obtained  in  this  order  of 
observations,  than  with  mustard  plasters.  Of  four  metals  tested  on  a  hemi- 
ansesthetic  patient,  only  copper  caused  any  augmentation  of  sensibility  iu 
the  part  to  which  it  was  applied  ;  an  increase  sometimes  coincident,  some- 
times not,  with  a  corresponding  diminution  iu  a  symmetrical  portion  of  the 
body. 

"  In  healthy  individuals,  the  application  of  metals  gives  very  inconstant 
results  ;  sometimes  they  increase  sensibility  of  the  point  to  which  they  are 
applied  ;  at  other  times,  on  the  contrary,  they  decrease  it ;  and  again  in 
others  they  produce  no  effect  whatever.  We  cannot  therefore  speak  of  any 
certain  influence  of  metals  exerted  on  the  sensibility  of  the  healthy  indi- 
vidual. 

"  I  have,  on  the  other  hand,  seen  regularly  and  surely,  that  a  simple  exci- 
tation (sinapism)  increases  the  sensibility  of  the  point  of  application  and 
diminishes  that  of  a  symmetrical  point  on  the  other  side  of  the  body. 
Hence  it  follows  that,  when  the  metals  exert  an  influence  on  the  sensibility 
of  hysterical  patients,  this  may  be  explained  very  probably,  iu  an  altogether 
diflerent  way  tlian  by  supposing  that  they  have  a  specific  action  on  sensi- 
bility. 

"The  important  result  of  my  investigations  is  the  fact  that,  in  the  healthy 
individual,  a  simple  excitation  increases  the  sensibility  of  the  side  not  ex- 
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cited  (healthy)  aud  diminishes  that  of  the  side  excited  (diseased).  It  is  be- 
yond a  doubt  that  this  phenomenon  appertains  to  the  functions  discovered 
by  Adamkiewicz,  and  described  by  him  under  tlie  name  of  'bilateral  func- 
tions.' If  in  one  class  of  these  functions  (the  secretion  of  sweat)  we  have 
the  synergic  action  of  centres  of  organs  symmetrically  situated,  the  sensi- 
bility' of  the  body  represents  on  the  other  hand  a  bilateral  function  in  which 
the  ganglia  of  symmetrical  organs  are  antagonistic  to  each  other  in  the  exer- 
cise of  their  functions." 


The  Therapeutic  Value  of  Croton  Chloral. — In  a  very  interesting 
paper  read  before  the  Ulster  Medical  Society,  Dr.  Riddell  {Dublin  Medkal 
Journal,  April,  1879)  reports  his  experience  of  the  great  therapeutical  value 
of  croton  (butyl)  chlor.d.  He  mentions  first  a  case  of  severe  paroxysmal 
headache  ineffectually  trented  for  many  years  by  all  the  great  guns  of  the 
PhiirmncnjHvin,  but  cured  by  five  grains  of  butyl-wine  and  glycerine,  with  a 
little  acid  and  syrup  of  oi-ange  to  cover  the  flavor.  The  patient  continues 
the  five-grain  doses  at  night,  and  now  enjoys  belter  health  than  she  has 
done  for  years.  Since  that  case,  Dr.  Riddell  says,  he  has  used  it  largelj'— 
sometimes  failing,  sometimes  relieving — till,  by  keeping  an  account  of  all 
his  cases,  it  began  to  be  clear  which  were  most  benefited  by  the  drug.  Since 
then,  the  number  of  cases  relieved  (some  permanently)  has  increased. 
These  cases  are  :  headache  in  females  arising  from  mental  distress  ;  those 
cases  of  headache  frequent  at  the  menopause — in  fact,  all  those  called  neu- 
ralgic except  a  few  arising  from  internal  mischief,  are  benefited,  and  in 
many  instances  cured.  In  that  distressing  species  of  neuralgia  called  tic 
douloureux,  he  has  found  it  in  many  cases  acting  like  a  charm.  Of  course, 
he  does  not  include  any  arising  from  cranial  or  inter-cranial  causes.  He  has 
tried  it  in  neuralgia  of  the  ovaries,  but  no  good  resulted.  In  insomnia,  it  is  not 
so  reliable  as  the  hydrate  ;  but  in  some  cases,  where  the  loss  of,  or  inability 
to,  sleep  is  accompanied  by  a  weak  or  fatty  heart,  it  is  to  be  preferred,  as  it 
has  no  weakening  effect  on  the  central  organ  of  the  circulation.  In  one 
case  of  delirium  tremens,  where  the  circulation  was  very  feeble,  the  combi- 
nation of  croton  chloral  with  digitalis  had  a  wonderful  efiect,  aud  it  seemed 
as  if  the  drugs  could  be  given  together  in  much  smaller  doses  to  produce  the 
same  results  than  singly.  In  this  he  pushed  it  from  ten  to  thirty  grains 
every  three  hours,  with  drachm  and  two-drachm  doses  of  the  infusion  of  dig- 
italis. In  pain  arising  from  caries  of  the  teeth,  he  has  found  it  useless  in 
most  cases,  and  in  all  inferior  to  Richardson's  "  tinctura  gelsemini ; "  but  in 
one  case,  of  a  nervous  young  lad}',  by  giving  her  two  ten-grain  doses,  he  was 
able  to  extract  a  tooth  next  to  painless  to  her  great  satisfaction.  In  these 
cases  it  is  in  affections  of  those  parts  supplied  by  the  fifth  pair  of  nerves 
that  it  is  of  most  use  ;  but,  to  be  of  service,  the  drug  must  be  given  in  far 
larger  doses  than  prescribed  in  the  Pharmacojw-ia  for  adults,  five  grains 
three  or  four  times  daily,  gradually  increasing  if  required  ;  if  stimulants  be 
wanted,  dissolve  it  in  rectified  spirit  ;  if  not,  dissolve  it  in  glycerine.  In  all 
cases  complicated  with  haemorrhoids,  give  glycerine.  If  anaemia  exists, 
combine  it  with  iron,  or  what  he  believes  better,  arsenic;  then  gradually 
lessen  the  chloral.     In  all  cases  he  has  found  it  better  to  give  jt  in  solution 
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than  in  powder  or  pill.  Dr.  Riddell  ineations  also  severe  pain  with  ph  oto- 
phobia  and  blepharospasm  after  injury,  in  which  atropia  failed,  but  ten 
grains  of  butyl-chloral  repeated  in  an  hour  gave  complete  relief  ;  and  a  case 
of  acute  painful  facial  carbuncle,  in  which  the  effect  of  ten-grain  doses 
ever}' three  hours  was  "simply  marvelous,"  the  disease  going  through  its 
subsequent  stages  almost  without  the  patient  knowing  anything  of  the  mat- 
ter from  the  sense  of  feeling.  This  remedy  is  probably  less  used  in  practice 
than  its  remarkable  anodyne  powers  deserve. — Brit.  Med.  Jour.,  May  3. 


Thevetin. — The  following  are  the  conclusions  arrived  at  from  an  experi- 
mental investigation  of  the  glucoside  of  Thecetia  iccotli  (Yoyote,  yellow  nar- 
cissus), a  Mexican  plant,  by  David  Cerna,  M.  D.,  and  published  in  the 
Phila/ielphia  Medical  Timea,  3Iay  24  and  June  7.  The  experiments  were 
performed  on  dogs,  cats,  mice,  rabbits,  guinea  pigs  and  frogs  : 

I.  Thevetin  is  a  very  powerful  poison,  the  minimum  fatal  dose  in  the  com- 
mon frog  (Rana  esculenta)  being  ^^  of  a  centigramme. 

II.  Thevetin  produces  death  by  asphyxia  and  by  cardiac  paralysis,  more 
frequently  by  the  former. 

III.  Thevetin  is  an  irritant  when  locally  applied  to  the  skin,  giving  rise 
to  a  peculiar  burning  sensation. 

IV.  The  diminution  in  the  number  of  heart  pulsations  produced  by  the- 
vetin is  due  to  its  action  on  the  cardiac  muscles.  The  poison  seems  to  have 
no  action  on  the  pneumogastrics. 

Y.  The  arterial  pressure  is  increased  by  an  action  of  the  drug  on  the  heart 
itself,  i.  e.,  by  a  stimulating  action  on  the  iutra-cardiac  ganglia. 

VI.  The  primaiy  acceleration  in  the  number  of  respirations  produced  by 
thevetin  is  due  to  excitation  of  the  centre  in  the  medulla  oblongata,  the  sub- 
sequent decrease  and  the  final  cessation  of  the  respiratory  movements  being 
due  to  an  action  on  the  functional  nerves,  and  also,  probably,  to  an  action 
on  the  muscles  of  respiration  particularly. 

YII.  The  convulsions  produced  by  thevetin  are  cerebral. 

YIII.  The  paralysis  produced  by  the  poison  is  spinal. 

IX.  As  sensation  is  lost  before  voluntary  movements,  and  as  the  nerves 
remain  intact  after  death,  it  is  evident  that  the  abolition  of  reflex  activity  is 
of  spinal  origin,  and  is  dependent  upon  an  action  of  the  drug  on  the  sensory 
tract  of  the  cord. 

X.  Thevetin  increases  intestinal  peristalsis. 

XI.  Like  most  other  drugs,  thevetin  lowers  the  temperature. 

XII.  When  locally  applied,  thevetin  produces  contraction  of  the  pupils, 
due  to  peripheral  irritation. 

XIII.  In  thevetin-poisoning  the  salivary  is  the  only  secretion  markedly 
increased. 


The  Action  of  Anaesthetics. — The  British  Medical  Journal,  June  21, 
contains  the  third  report  on  the  action  of  aniiesthetics  made  to  the  Scientific 
Grants  Committee  of  the  British  Medical  Association,  by  Drs.  Coats,  Ram- 
say, and  McKendrick.     They  conclude  their  reports  as  follows  : 
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1.  Both  chloroform  and  ethidene  administered  to  animals  have  a  decided 
eflect  in  reducing  the  blood-pressure,  while  ether  has  no  appreciable  effect 
of  this  kind. 

2.  Chloroform  reduces  the  pressure  much  more  rapidly  and  to  a  greater 
extent  than  ethidene. 

3.  Chloroform  has  sometimes  an  unexpected  and  apparently  capricious 
effect  on  the  heart's  action,  the  pressure  being  reduced  with  great  rapidity 
almost  to  7iil,  while  the  pulsations  are  greatly  retarded  or  even  stopped. 

The  occurrence  of  these  sudden  and  unlooked-for  effects  on  the  heart's 
action  seems  to  be  a  source  of  serious  danger,  all  the  more  that  in  two  in- 
stances they  occurred  more  than  a  minute  after  chloroform  had  ceased  to  be 
administered  and  after  the  recovery  of  the  blood-pressure. 

4.  Ethidene  reduces  the  blood-pressure  by  regular  gradations,  and  not,  so 
far  as  observed,  by  sudden  and  unexpected  depressions. 

5.  Chloroform  may  cause  death  in  dogs  by  primarily  paralyzing  either  the 
heart  or  the  respiration.  The  variations  in  this  respect  seem  to  depend  to 
some  extent  on  individual  peculiarities  of  the  animals:  in  some,  the  cardiac 
centres  are  more  readily  affected,  in  others,  the  respiratory.  But  peculiari- 
ties in  the  condition  of  the  same  animal  very  probably  have  some  effect  in 
determining  the  vulnerability  of  these  two  centres  respectively,  and  they 
may  both  fail  simultaneously. 

6.  In  most  cases,  respiration  stops  before  the  heart's  action  ;  but  there 
was  one  instance  in  which  respiration  continued  when  the  heart  had  stopped, 
and  only  failed  a  considerable  number  of  seconds  after  the  heart  had  re- 
sumed. 

7.  The  use  of  artificial  respiration  was  very  effective  in  restoring  animals 
in  danger  of  dying  from  the  influence  of  chloroform.  In  one  instance  its 
prolonged  use  produced  recovery,  even  when  the  heart  had  ceased  beating 
for  a  considerable  time. 

8.  Under  the  use  of  ethidene,  there  was  on  no  single  occasion  an  absolute 
cessation  either  of  the  heart's  action  or  of  respiration,  although  they  were 
sometimes  very  much  reduced. 

It  can,  therefore,  be  said  that,  though  not  free  from  danger  on  the  side  of 
the  heart  and  respiration,  this  agent  is  in  a  very  high  degree  safer  than 
chloroform. 

y.  These  results  confirm  and  amplify  those  stated  in  a  previous  report,  to 
the  effect  that  ethidene  does  not  compromise  the  heart  as  does  chloroform. 
By  the  method  of  experimentation  then  employed,  the  effect  on  the  blood- 
pressure  could  not  be  determined  ;  and  altogether  the  results  here  obtained 
are  more  exact  and  unequivocal. 

It  may  be  added  that  since  the  last  report,  ethidene  has  been  given  to  a 
number  of  patients  of  all  ages,  with  results  which  may  be  described  as  sat- 
isfactory. 

Given  freely  at  first,  it  produced  ana3sthesia  as  rapidly  as  chloroform,  and 
the  efi'ect  could  readily  be  kept  up  by  comparatively  small  subsequent  doses. 
The  only  drawback  is  that  in  some  cases  it  produced  vomiting  ;  but  it  has 
not  been  determined  that  it  does  so  more  frequently  than  chloroform,  over 
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which  it  has  the  further  advantage  of  producing  less  excitement  and  being 
more  agreeable  to  the  patients. 

Isobutyl  chloride  was  given  to  three  patients,  but  it  produced  considerable 
excitement,  and  proved  an  imperfect  ansesthetic. 

In  concluding  tiiis  report,  the  committee  would  express  the  belief  that, 
so  far  as  purelj^  physiological  tests  go,  ethidene  has  proved  itself  as  efficient 
an  anaesthetic  as  chloroform,  and  a  much  safer  one.  It  is  not  asserted  that 
this  agent  ought  at  once  to  replace  chloroform  in  practice;  but  it  is  believed 
that  a  very  strong  case  has  been  made  out  for  an  extensive  trial  of  it.  It 
is  impossible  for  the  committee,  having  numerous  other  engagements,  to 
give  the  agent  that  extended  trial  in  actual  practice  which  is  desirable;  and 
they  would  ask  those  who  are  engaged  in  practice  to  use  it  in  their  cases, 
and  to  report  the  results  they  may  have  obtained.  , 

It  appears  that  ethidene  was  first  employed  as  an  anaesthetic  by  Dr.  Snow. 
lie  administered  it  in  fifteen  cases,  with  good  results  (see  Snoio  on  Chloro- 
foi-m,  etc.,  last  paper,  published  in  1858).  In  1870  it  was  used  by  Liebreich 
and  Langenbeck  in  Berlin  ( Berlin  klin.  Wochenschrift,  Xos.  31  and  33 
1870,  p.  401).  In  1871,  two  papers  appeared:  one  by  Sauer,  in  the  Pharm. 
Centralblatt,  vol.  XIV.,  p.  140;  and  the  other  by  Steffien,  in  Deutsche  Klinik, 
No.  44,  p.  398.  Sauer  mentions  one  case  of  death  in  a  patient  suffering 
from  heart  disease.  In  thirty-three  cases,  two  vomited,  and  two  suflered 
from  nausea  and  lieadache.  In  1873,  Stefien  publishes  another  paper  in 
the  same  journal  (p.  358),  in  whicli  he  gives  details  regarding  twenty  cases; 
and  he  states  that  the  results  were  satisfactory.  (See,  also,  JaTirb.  der 
Medicin,  1870,  1871  and  1872,  where  abstracts  are  given.) 

Snow  states  that  the  difliculty  in  obtaining  ethidene  pure  may  prevent  its 
general  use.  That  difliculty  is  now  removed;  and  there  is  little  doubt  that, 
if  required,  ethidene  may  be  made  in  a  state  of  purity  and  at  a  moderate 
cost. 
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Art.  I.— the  CREMASTER-REFLEX. 


By  S.  Weir  Mitchell,  M.  D. 
Member  of  the  National  Academy  of  Sciences. 


ITN  1864  my  attention  was  first  called  to  the  reflex  move- 
-'-  ments  of  the  cremaster  muscles  by  a  case  in  which  a  bul- 
let wound  of  the  inside  of  the  thigh  and  of  the  sciatic  nerve, 
caused  retraction  of  the  testicle  for  several  hours. 

In  1872,  in  my  work  on  "  Nerve  Injuries,"  p.  137,  I  men- 
tioned this  case  and  briefly  described  the  cremaster-reflex  and 
the  region  of  skin  capable  of  producing  it. 

Within  a  year  I  have  more  carefully  re-studied  the  subject 
with  the  hope  of  finding  new  and  useful  diagnostic  help  in 
cases  of  spinal  disease.  I  have  been  disappointed  in  attaining 
valuable  results  in  this  direction,  but  I  have  learned  enough 
that  is  curious  and  physiologically  interesting  to  make  it 
worth  while  to  state  with  brevity  the  results  of  my  observa- 
tions. 

The  muscle  slips  which  constitute  the  cremaster  are  por- 
tions of  the  lower  edge  of  the  belly  of  the  internal  oblique 
muscle  and  transversalis.  The  reflex  arc  arises  on  one  hand 
in  the  skin  of  a  large  part  of  the  thigh  by  twigs  of  the  anterior 
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crural,  mterual  cutaneous,  middle  cutaneous,  two  saphenous, 
and  anterior  twig  of  obturator. 

Through  the  lumbar  enlargement  of  the  cord  the  arch  is 
completed  by  means  of  the  genital  hranch  of  the  genito-crural 
trunk,  which  innervates  the  cremaster. 

In  boys  the  cremaster  muscle  acts  in  many  cases  rhythmically 
with  the  other  abdominal  muscles,  so  that  the  testicles  rise 
during  inspiration  and  fall  during  expiration,  as  occurs  in  the 
ram,  the  goat,  and  the  dog,  in  which  animals  section  of  the  cord 
arrests  this  movement.*  A  like  rhythmical  activity  is  some- 
times seen  in  adults,  but  usually  it  is  lost  before  the  age  of 
twenty.  Most  young  lads  and  many  adults  enjoy  voluntary 
power  to  raise  the  two  testicles  at  once,  and  a  few  persons  can 
at  will  elevate  either  testicle  singly. 

In  ver}'  few,  however,  even  of  the  young,  is  the  control  of  the 
will  equal  over  both  testicles.  One  rises  quicker  or  more  com- 
pletely than  the  other,  and  nearly  always  one  hangs  lower  than 
the  other  at  all  times. 

The  cremaster-reflex  I  described  simply  in  1872  as  capable 
of  being  awakened  by  a  touch  or  pinch  of  a  definite  region 
of  the  thigh  extending  from  the  groin  nearly  to  the  knee. 
Jastrowsky  in  1875  describes  this  reflex  as  arising  on  irrita- 
tions of  the  inner  side  of  the  thigh,  and  that  it  is  best  ob- 
tained in  the  area  of  the  saphena  major  nerve  about  a  hand's 
breadth  above  the  internal  condyle  in  the  notch  between  the 
inner  border  of  the  sartorius  and  the  vastus  internus.  Rosen- 
bach's  and  Hinze's  papers  I  have  been  unable  to  obtain,  and 
do  not  know  how  far  these  authors  have  studied  the  limits  of 
this  reflex.  According  to  very  careful  observations  made  by 
Drs.  Sinkler,  Alison,  and  myself,  the  i-egion  within  which  we 
are  capable  of  causing  cremaster  movement  when  the  skin  is 
touched  or  pinched  is  quite  extensive  in  a  lad  of  six  to  ten 
years,  in  whom  it  is  best  seen.  To  learn  its  limits  the  observer 
must  bear  in  mind  that  certain  precautions  are  necessary. 
As  the  scrotum  acts  at  once  in  a  cold  atmosphere,  and  by  draw- 
ing up  the  gland  obscures  the  results  of  cremaster  motion,  it  is 


*  Jastrowsky,  Berlin,  klin.   Woehe7i,schrift,  Aug.,  li<75.     "On  Cremaster- 
Reflex." 


Mitchell — The  Cremaster- Reflex.  579 

well  to  examine  the  phenomena  when  the  parts  are  relaxed 
and  pendant,  in  a  warm  room,  and  this  is  especially  needful 
in  3'onnu'  and  strong  adults  in  whom  the  scrotal  purse  acts 
well  and  steadily. 

It  is  also  desirable  to  make  the  examination  so  as  not  to  tire 
the  muscle  or  exhanst  the  centres,  as  happens  in  adults  more 
than  in  boys.  In  young  lads  the  ere  master-reflex  is  easily  caused 
by  touching  or  pinching  the  whole  thigh,  with  the  exception 
of  a  band  of  skin  which  nearly  always  may  be  represented  as 
forming  the  postero-lateral  third  of  the  circumference  of  the 
thigh.  Within  this  area  no  touch  or  pinch  causes  cremas- 
ter reflex  until  as  we  approach  the  edge  of  the  imaginary 
boundary,  it  begins  to  show  and  increases  as  we  come  around 
the  thigh,  until  we  enter  a  band  of  excessive  sensitiveness. 
This  region,  bounded  by  the  groin  and  perinseum,  is  broad 
above  and  narrows  below,  and  ceases  at  or  below  the  knee. 
Within  this  area,  according  to  Jastrowsky,  lies  a  limited  and 
most  sensitive  region.  I  think  him  wrong,  however,  as  to 
this  being  alioays  the  most  excitable  region,  since  in  many 
people — boys  as  well  as  adults — the  best  cremaster-reflex  is 
had  from  irritations  addressed  to  parts  on  the  inner  aspect  of 
The  thigh,  and  very  high  up. 

These,  then,  are  the  usual  limits  of  the  cremaster-reflex 
region,  although  it  is  sometimes  far  less  and  sometimes  far 
more  extensive ;  but  extreme  limitations  of  its  area  are  more 
apt  to  occur  in  adults.  When  least  extensive  in  the  healthy 
boy  it  is  found  to  cover  the  inner  third  of  the  thigh,  and  to 
cease  anteriorly  near  the  middle  line  of  the  front  of  the  thigh, 
and  also  to  fail  us  above  the  knee.  When  largest,  it  covers 
the  lower  third  of  the  belly,  all  of  the  space  first  mentioned 
by  me  as  its  usual  territory,  and  descends  down  the  inside  of 
the  leg — over  a  space  which  narrows  as  it  goes  down,  and 
sometimes  includes  a  large  part  of  the  calf  of  the  leg. 

In  adults,  as  I  have  said,  the  excitor  region  becomes  more 
restricted.  When  smallest  it  occupies  a  space  on  the  inner 
thigh,  which  is  broad  above  and  sometimes  begins  at  the  line 
of  the  perinaeum,  and  sometimes  a  little  below — is  irregular 
in  shape,  but  commonly  narrows  below  and  ends  above  the 
inner  side  of  the  knee.     In  a  few  people  the  excitor  region  is 
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even  less  than  this,  and  in  numbers  of  adults  it  does  not  ex- 
ist at  all.  Jastrowsky  thinks  that  crem aster-reflex  is  apt  to 
be  lost  in  the  fat.  I  am  sure  that  in  old  age  it  is  diminished, 
or  even  destroyed,  and  that  something  in  adult  life,  perhaps 
the  constant  contact  of  our  clothes,  lessens  its  activity — as  I 
have  never  seen  it  absent  in  the  young,  and  have  many  times 
seen  none  in  vigorous  adults. 

Wearing  of  trusses,  old  hernia,  and  extreme  cases  of  vari- 
cocele, all  lessen  or  destroy  it,  and  as  a  rule,  though  not  a  con- 
stant one,  when  the  cremaster-reflex  is  absent  the  volitional 
control  is  feeble  or  absent ;  while  on  the  other  hand,  a  very 
few  healthy  people  who  move  the  testicles  easily  by  will  have 
no  cremaster-reflex. 

It  is,  I  think,  most  remarkable  that  the  excitor  region, 
never,  as  far  as  I  have  seen,  includes  the  scrotum  or  penis. 

I  am  quite  well  satisfied  that  the  cremaster-reflex  varies 
from  day  to  day  in  the  same  region.  I  mean  that  it  varies 
not  only  as  to  intensity,  but  even  in  some  persons  as  to  its  ex- 
istence, and  for  this  there  may  be  some  easily  conceivable 
causes.  I  shall  also  be  able  to  show  that  it  exhibits  like  varia- 
tions in  some  cases  of  disease. 

The  readiness  of  the  reflex  resppnse  difl'ers  also  in  diflerent 
persons.  In  boys  the  least  touch  anywhere  in  the  excitor 
region  causes  an  instantaneous  and  very  complete  movement 
of  the  testicle,  which  remains  drawn  up  as  long  as  the  irrita- 
tions are  repeated.  It  is  in  fact  very  difficult  in  the  young  to 
wear  out  the  power  of  reflex  response.  In  the  mature  adult, 
however,  the  cremaster  movements  are  more  tardy  and  less 
complete,  and  in  some  persons  there  is  no  movement  when  we 
merely  touch  the  skin — a  decided  pinch  of  the  irritable  region 
being  needed  to  cause  motion  of  the  testicle.  In  the  grown 
man  having  a  good  capacity  of  reflex  cremaster  motion,  when 
we  pinch  or  touch  the  skin,  at  first  the  testicle  rises  well,  but 
as  we  continue  to  excite  the  same  space,  the  cremaster  res- 
ponds more  and  more  feebly  until  at  last  it  entirely  ceases  to 
move,  no  matter  how  severely  the  skin  be  irritated.  If  now 
we  touch  or  pinch  the  skin  an  inch  or  two  away,  the  testicle 
is  again  drawn  up,  tlius  showing  that  we  have  worn  out  the 
capacity  of  tiie  skin  nerves  and  not  that  of  the  motor  centre 
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or  of  the  muscle  itself.  Returniug-  in  ♦a  few  minutes  to  the 
exhausted  area  we  find  it  again  capable  of  evoking  crernaster 
motion.  In  others,  the  first  effort  to  produce  the  cremaster- 
reflex  totally  fails,  and  it  is  only  after  a  number  of  repetitions 
of  the  excitation  that  we  succeed  in  bringing  about  move- 
ment of  the  testicle. 

As  a  rule  which  has  infrequent  exceptions,  irritation  of  one 
side  produces  unilateral  movement  of  the  testicle  of  the  same 
side.  There  are  two  forms  of  violation  of  this  law.  In 
the  first,  irritation  of  one  thigh  causes  motion  of  the  testicle 
of  the  same  side  and  also,  a  moment  later,  less  complete  ac- 
tion on  the  testicle  of  the  opposite  side.  In  the  other  case, 
touching  or  pinching  certain  parts  of  the  inner  and  usually 
the  lower  half  of  the  thigh  causes  reflex-cremaster  motion  on 
the  other  side  only ;  while  like  irritations  in  other  parts 
higher  up  give  rise  only  to  unilateral  activit}^  on  the  same  side. 

The  above  statements  sum  up  briefly  all  that  I  have  been 
able  to  learn  in  regard  to  the  normal  cremaster-reflex.  The 
extreme  irregularity  and  uncertainty  of  this  reflex  in  health, 
prepares  us  to  find  that  it  is  of  very  little  value  in  disease, 
and  so  far  as  I  have  carried  my  studies  they  but  serve  to  illus- 
trate this  view.  Jastrowsky — op.  cit. — says  that  in  hemi- 
plegia there  is  sometimes  no  cremaster-reflex  on  either  side 
during  the  stupor,  but  usually,  on  the  day  after  attack,  there 
is  no  motion  on  the  hemiplegic  side,  and  increased  cremaster- 
reflex  on  the  sound  side — or  rarely — irritation  of  the  palsied 
side  gives  rise  to  crossed  reflex,  which  lessens  as  the  palsy 
improves,  but  may  last  for  years.  If,  then,  the  palsied  side 
becomes  hyperaesthetic  the  reflex  relations  are  apt  to  be  re- 
versed and  the  lame  crernaster  acts  best. 

Hinze  {St.  Petersb.  Med.  Wochenschrift,  No.  35, 1876)  quotes 
Rosen  bach  {Arch.  f.  Psych.,  YI.,  845),  to  the  effect  that  in  10 
cases  of  hemiplegia  cremaster-reflex  and  adominal-reflex  were 
absent  on  the  paralyzed  side.  The  ages  are  not  given.  Of 
his  own  21  cases  the  cremaster-reflex  was  absent  in  18. 

My  own  observations  correspond  in  substance  with  these. 
In  four  cases  of  recent  and  very  decided  hemiplegia,  the  cre- 
master-reflex was  lost  on  the  palsied  side  during  the  first  few 
weeks. 
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I  have  met  with  the  following  cases  of  this  palsy  exhibiting 
a  crossed  reflex  : 

Mr.  L.,  set.  60,  had  a  right  hemiplegia  which  has  so  far  re- 
covered that  he  remains  slightly  lame  in  arm  and  leg.  The 
tendon-reflex  is  very  good.  The  cremaster-reflex  excellent  on 
both  sides,  but  a  sharp  pinch  of  the  left  inner  side  of  the 
thigh  causes  tirst  a  good  response  from  the  left  cremaster,  and 
about  two  to  three  seconds  later  a  slower  but  complete  move- 
ment of  the  right  testicle.  N^o  other  than  a  limited  region  of 
skin  gave  rise  to  this  phenomenon — which  may  have  been  a 
normal  peculiarity. 

No.  1,  set.  42,  left  hemiplegia  from  embolism ;  no  hemi- 
ansesthesia ;  cremaster-reflex,  right,  very  good ;  cremaster- 
reflex,  left,  good  reaction  of  both  cremasters  to  touch  of  thigh. 
When  the  irritation  is  frequently  repeated  the  left  cremaster 
ceases  to  respond  and  the  right  still  moves  well,  but  a  sharp 
pinch  of  left  thigh  again  gives  rise  to  bilateral  cremaster  ac- 
tion. Pinch  of  left  knee  inside,  and  of  inner  side  left  calf, 
causes  left  cremaster  alone  to  move. 

No.  2.  Syphilis  ;  albuminuria ;  right  hemiplegia,  complete  ; 
nearly  perfect  recovery  ;  no  hemiancesthesia  ;  cremaster-reflex, 
right,  good;  cremaster-reflex,  left,  good  on  upper  inner  side  of 
thigh  for  touch  and  pinch.  The  same  excitations  of  lower  third 
of  inner  thigh  give  rise  to  bilateral  cremaster  movement. 

Zno.  3  is  a  very  curious  case,  and  is  the  only  one  on  record, 
as  yet  known  to  me,  of  clonic  convulsive  movements  of  the 
cremaster.  It  will  induce  me  to  ask  attention  to  the  condi- 
tion of  this  muscle  in  epileptic  spasms. 

The  patient,  a  man  set.  72,  a  sea  captain,  had  mitral  disease 
and  indurated  arteries.  I  saw  him  in  consultation  with  Dr. 
Betts.  He  was  attacked  March  17  with  left  hemiplegia, 
which,  although  complete,  became  rapidly  better.  March  24, 
he  could  move  the  leg  and  arm  freely.  At  4  a.  m.,  he 
was  seized  with  loss  of  consciousness,  but  without  any  new 
motor  disturbance  and  without  convulsion.  When  seen  by 
me,  at  3  p.  m.,  he  was  moving  all  his  limbs  uneasily.  He  felt 
a  pinch  and  showed  annoyance  in  his  face.  He  swallowed  well 
but  lay  most  of  the  time  with  closed  eyes,  the  pupils  sensitive 
to  light  and  equal  in  size. 
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Cremaster-rellex,  right,  good,  to  touch.  A  pinch  caused  bi- 
lateral cremaster  movement  tardily  on  left.  At  intervals  the 
left  cremaster  muscle  exhibited  a  singular  state  of  incessant 
motion.  The  testicle  was  drawn  up,  then  fell,  then  rose  and 
fell  rapidly,  while  the  right  remained  at  rest.  The  cremaster 
in  the  belly-wall  could  be  seen  to  be  in  almost  constant  motion, 
and  the  lower  third  of  the  abdominal  wall  was  also  twitching 
with  some  slighter  display  of  like  movements  in  the  anterior 
face  of  the  upper  fourth  of  the  left  thigh.  The  urine  dribbled 
awa}'  from  an  empty  bladder. 

PARALYSIS    OF    INFANCY. 

E.  8.,  set.  3. — Two  years'  duration.  Limited  to  right  leg. 
There  is  some  slight  atrophy  of  the  thigh  muscles,  but  E. 
8.  can  move  usefully  all  the  leg  and  thigh  muscles,  although 
the  triceps  has  not  full  power.  Tendon-reilex  perfect  right 
and  left ;  cremaster-reflex  very  good  over  an  unusually  large 
area  of  skin. 

H.  E.,  set.  7. — Four  years'  duration.  Complete  loss  of  power 
to  extend  right  thigh ;  with  great  wasting ;  can  extend  and 
flex  foot ;  left  leg  sound  ;  tendon-reflex,  right,  absent  ;  tendon- 
reflex,  left,  good  ;  cremaster-reflex,  right,  good ;  cremaster-re- 
flex, left,  good,  and  is  accompanied  with  crossed  reflex. 

J.  T.,  set.  6. — Paralysis  with  atrophy  of  right  leg  for  one 
year.  The  thigh  muscles  move  well  and  are  but  little  wasted  ; 
the  leg  muscles  are  completely  palsied  ;  tendon-reflex  was  not 
studied  by  the  observer ;  cremaster-reflex,  right  and  left,  good. 

J.  M.,  set.  6. — Palsy  for  five  years.  Left  leg  only  affected  ; 
atrophy  of  thigh  and  leg  muscles  (extensors) ;  cannot  extend 
leg  or  foot  at  all ;  muscles  of  calf  partially  palsied ;  plantar 
reflex,  good  ;  tendon-reflex,  absent,  right  and  left ;  cremaster- 
reflex,  absent,  right  and  left. 

W.  McC,  set.  4. — Palsied  two  and  a  half  years.  General 
palsy  at  first  and  limited  to  right  leg  in  five  weeks ;  no  mus- 
cular power  in  right  leg  or  thigh,  save  just  to  stir  the  toes ; 
leg  wasted;  tendon-reflex,  absent,  right  and  left;  cremaster- 
reflex,   absent,   right ;  cremaster-reflex,  slight,  left. 

The  cremaster-reflex  was  studied  in  four  cases  of  incomplete 
paraplegia,  with  more  or  less  spastic  contractions  of  the  muscles. 
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THE    EEB-CHARCOT    GROUP. 

No.  1,  set,  42. — Typical  case  of  the  Erb  and  Charcot  symp- 
tom-group, with  extreme  tendon-reflex  in  many  situations ; 
the  cremastev-reflex,  right,  a  trace  ;  cremaster-reflex,  left,  none. 

No.  2,  set.  43.^Well  marked  case.  Tendon-reflex  exagger- 
ated ;  cremaster-reflex,  right,  good — not  unusual ;  cremaster- 
reflex,  left,  good,  and  accompanied  by  crossed  reflex,  i.  e.,  left 
thigh  irritation  gives  bilateral  cremaster-reflex. 

No.  3,  set.  70. — Typical  case  of  old  spastic  paraplegia,  with 
convulsive  actions  in  legs  on  irritation  of  soles.  Exaggerated 
and  violent  tendon-reflex ;  cremaster-reflex,  none  right  or  left. 

No.  4,  set.  56. — Posterior  sclerosis,  complicated  as  it  ad- 
vanced with  rigidity  of  legs ;  tendon-reflex,  exaggerated ; 
cremaster-reflex,  right,  a  trace ;  cremaster-reflex,  left,  a  trace. 

No.  5,  a  man  set.  60.  Much  loss  of  sensation ;  general 
wasting  of  legs ;  lessening  power ;  feeble  bladder ;  no  eye 
lesions ;  no  neuralgia ;  staggers  with  closed  eyes ;  slight 
rigidity  ;  tendon-reflex  exaggerated ;  cremaster-reflex  entirely 
absent ;  abdominal-reflex,  absent ;  plantar-reflex,  excessive. 

The  latter  case  carries  us  into  the  ataxias. 

There  were  studied  ten  cases  of  well  marked  posterior  scle- 
rosis— none  of  them  in  the  paralytic  stage. 

No.  1,  set.  47. — Old  case — has  lasted  15  years.  Tendon- 
reflex,  none ;  cremaster-reflex,  right,  none ;  cremaster-reflex, 
left,  none. 

No.  2,  set.  42. — Seven  years'  standing.  Tendon-reflex,  none  ; 
cremaster-reflex,  right,  a  trace ;  cremaster-reflex,  left,  none. 

No.  3,  set.  40. — Three  years  ;  mild  case  ;  slight  neuralgia ; 
no  eye  symptoms,  or  bladder  troubles.  Tendon-reflex,  right, 
none ;  tendon-reflex,  left,  quite  distinct ;  cremaster-reflex, 
right,  a  trace  ;  cremaster-reflex,  left,  none. 

No.  4,  set.  17. — Posterior  sclerosis  with  rare  epileptic  tits. 
Tendon-reflex,  none ;  cremaster-reflex,  right,  none ;  cremaster- 
reflex,  left,  good. 

No.  5,  set.  38. — Rapid  case,  one  years  duration.  Tendon- 
reflex,  none ;  cremaster-reflex,  right,  none ;  cremaster-reflex, 
left,  a  trace. 

No.  6,  set.  38. — Posterior  sclerosis  of  three  years'  duration. 
Tendon-reflex,  none ;  atrophy  of  right  testicle  from  mumps, 
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creiuaster-refiex,  right,  good,  but  varies  daily  and  is  easily 
exhausted ;  cremaster-reflex,  left,  none ;  no  left  testicle,  but 
well  seen   in  the  belly-region  of  cremaster  on  tickling  thigh. 

No.  7,  ffit.  48. — Six  years'  duration.  Tendon-reflex  and 
cremaster-reflex  absent. 

No.  8,  set.  42. — Early  stage.  Tendon-reflex,  none ;  cre- 
master-reflex, right,  good  ;  cremaster-reflex,  left,  perfect. 

No.  9,  Mr.  N.,  set.  35. — Commencing  locomotor  ataxia. 
Stands  well,  eyes  shut ;  tendon-reflex,  none  ;  cremaster-reflex, 
right,  is  slight ;  cremaster-reflex,  left,  none ;  the  left  being 
the  worst  side. 

No.  10,  aet.  60. — Posterior  sclerosis,  earliest  stage.  Slight 
neuralgia ;  no  eye  symptoms ;  tendon-reflex  absent ;  cremas- 
ter-reflex perfect  on  both  sides. 

Except  in  Cases  8  and  10  the  cremaster-reflex  was  lessened 
or  lost  in  all  of  the  instances  given,  but  had  not  the  certainty 
of  the  tendon-reflex,  which  was  lost  in  all  cases  save  one,  and 
in  that  was  absent  in  one  leg.* 

In  a  case  of  dementia  paralytica,  set.  30,  the  tendon-reflex 
was  utterly  gone ;  cremaster-reflex  was  good,  but  not  perfect. 

In  a  case  of  acute  paralysis  of  the  adult,  limited  to  the  right 
leg  and  quite  complete,  the  tendon-reflex  on  right  was  absent; 
good  on  left ;  cremaster-reflex,  right,  good ;  cremaster-reflex, 
left,  fair. 

It  is  clear  enough,  from  what  I  have  here  said,  that  the  ex- 
treme uncertainty  of  the  cremaster-reflex  in  healthy  adults, 
its  variability,  as  well  as  its  normal  irregularities,  such  as 
double-reflexj  and  single  crossed  reflex,  make  it  of  little  value 
in  symptomatology — a  conclusion  re-enforced  by  all  that  I 
have  seen  of  it  in  disease. 

In  ataxia  it  is  not  lost  as  is  tendon-reflex,  nor  in  spastic  spi- 
nal paralysis  is  it  increased.  In  hemiplegias  its  history  is 
curious  rather  than  iiseful,  and  my  conclusion  is,  that  cremaster- 
reflex  has  as  yet  little  or  no  value  in  symptomatology.     The 

*  The  tendon-reflex  has  been  examined  with  care  at  my  clinie,  and  in 
my  private  practice  in  a  far  larger  number  of  cases,  and  may,  I  think,  be 
regarded  as  one  of  the  most  sure,  and  also  one  of  the  earliest  signs  of  un- 
complicated posterior  sclerosis. 

Case  3,  of  this  series,  is  the  only  ataxic  I  have  seen  who  had  any  rem- 
nant of  tendon-reflex. 
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frequency  of  crossed  reflex  in  hemiplegia  is  very  interesting, 
as  well  as  the  fact  of  the  area  for  double  excitation  being 
usually  on  the  left  side.  Except  in  extreme  cases  of  infantile 
palsy  the  cremaster-reflex  does  not  seem  to  be  disturbed,  but 
in  the  graver  examples  of  general  loss  of  power  in  a  limb,  the 
cremaster-reflex  appears  to  be  absent  or  weakened  on  both 
sides.  A  larger  experience  is  needed  as  to  this  point,  since 
my  attention  having  been  but  lately  given  to  it  I  have  here 
noted  only  five  cases. 

Jastrowsky  expresses  his  surprise  that  a  reflex  arc,  which  is 
presumed  to  complete  itself  in  the  lumbar  cord,  should  be 
broken  by  cerebral  disease  causing  hemiplegia.  I  had  myself 
made  a  like  reflection  before  reading  the  abstract  of  his  paper, 
and  I  yet  find  difliculty  in  comprehending  that,  while  the 
plantar-reflex  should  be  exaggerated,  the  cremaster-reflex 
should  be  lessened  or  lost. 

To  suppose  that  it  alone  of  all  reflex  phenomena  should  be 
diminished  by  removal  of  cerebral  influence  seems  to  me  so 
inconceivable,  that  I  would  prefer  to  believe  that  the  cre- 
master-reflex track  is  completed  in  the  brain — a  somewhat 
violent  supposition,  but  without  which  these  anomalous  phe- 
nomena seem  to  be  incomprehensible. 


Art.   II.— tea   DRINKERS'   DISORDER,  OR   TOXIC 
EFFECTS  OF  TEA. 


By  W.  J.  Morton,  M.  D.,  New  York. 


A  CASE  occurring  in  practice  lately  drew  my  attention  to 
a  special  train  of  symptoms  associated  with  the  exces- 
sive use  of  tea,  meaning  by  this  term  the  ordinary  infusion  of 
tea  leaves  {Thea  sinensis),  drank  daily  at  our  tables. 

Around  the  details  of  this  single  case,  other  data  pointing 
in  the  same  direction,  accumulated.  One  of  the  most  inter- 
esting, perhaps,  of  these  was  the  fact  that  there  exists  in  New 
York,  as  Veil  as  in  many  other  parts  of  the  world,  a  class  of 
people  which  suft'ers  from  what  would  seem  to  be  a  specific 
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train  of  morbid  symptoms,  occnrring  in  the  line  of  its  regular 
occupation  or  business  (and  constituting  an  "  occupation  dis- 
ease"'  as  fairly  as  does  "painters'  colic,"  "glass  grinders' 
disease,"  or  any  other  of  this  same  nature).  The  class  of 
people  alluded  to  is  that  of  the  "  tea  brokers,"  or  "  tea 
tasters." 

From  their  number,  evidently,  was  to  be  obtained  the 
clearest  observations  as  to  the  toxic  or  excessive  effects  of 
tea.  I  regret  that  the  limited  time  at  my  disposal  has  not 
enabled  me  to  make  more  extended  records.  But  even  with 
time,  a  more  serious  drawback  to  inquiry  seemed  to  exist  in 
the  extreme  unwillingness  of  the  "  tea  tasting "  fraternity 
to  give  their  experiences.  This  arose  from  the  belief  that 
publicity  given  to  any  harmful  effects  which  might  under  any 
circumstances  arise  from  tea  would  injure  the  tea  business. 
I  have,  however,  personally  seen  five  cases,  inclusive  of  one 
already  published  in  the  "  Neurological  Contributions,"*  and 
these  are  enough  for  my  present  purpose.  These  cases,  and 
additionally  the  results  of  some  experiments  upon  myself, 
form  the  basis  of  this  paper,  which  is  presented  as  a  simple 
contribution  to  the  subject,  and  in  no  wise  as  a  compilation 
from  the  abundant  literature  upon  tea  already  existing.  But 
before  proceeding  further,  a  few  words  upon  the  general  sub- 
ject of  "  tea  tasting." 

The  pernicious  effects  of  tea  tasting  upon  many  of  its 
followers,  are  well  recognized  by  all  of  their  number.  It 
seems  to  be  accepted  among  them,  without  discussion,  that 
many  break  down  and  are  obliged  to  give  up  the  business,  or 
else  pursue  it  with  much  caution  and  at  constant  inconveni- 
ence to  their  health.  And  those  of  the  public  who  are  at 
all  familiar  with  the  facts,  entertain  the  same  view.  Indeed, 
I  may  say  that  if  I  were  now  to  express  an  opinion,  based 
upon  my  present,  it  is  true,  not  yet  sufficiently  extensive  in- 
formation upon  the  subject,  I  should  feel  inclined  to  say,  that 
no  one  engages  for  several  years  in  the  profession  of  "  tea 
tasting"  without  suffering  both  immediate  and  permanent 
harm  to  health. 

"  Neurological  Contributions."  By  Prof.  Wm.  A.  Hammond,  assisted  by 
W.  J.  Morton,  M.  D.    New  York:  Putnam,  1879. 
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This  feeling  is  well  illustrated  in  the  remark  of  a  prominent 
wealthy  tea  merchant,  who  said,  "  I  would  rather  give  a  hun- 
dred thousand  dollars  than  have  my  son  become  a  '  tea 
taster.' " 

At  first  glance,  to  witness  the  operation  of  tasting,  it  would 
hardly  seem  possible  that  the  very  small  amount  of  tea  used 
at  any  one  time  could  result  in  harm.  This  amount  is  only 
equal  in  weight  to  a  fiv^e  cent  piece,  about  fifteen  grains. 
About  two  ounces  of  well  boiled  water  are  turned  on  to  this, 
and  the  infusion  is  allowed  to  ''draw,"  perhaps,  fifteen  min- 
utes. Of  this  infusion  the  taster  takes  but  a  few  spoonfuls 
into  his  mouth,  and  often  spits  it  out  again ;  he  also  at  inter- 
vals inhales  the  steam.  But  the  harm  comes,  of  course,  from 
the  constant  repetition  of  these  acts. 

I  have  been  a  little  explicit  in  relating  views  as  to  the  pre- 
valence of  injury  to  the  health  of  "  tea  tasters,''  because  of 
certain  grave  criticisms  to  the  eft'ect  that  the  symptoms  are 
due  to  the  use  of  alcoholic  stimulants,  to  dyspepsia,  to  hypo- 
chondria, in  short,  to  anything  but  tea.  But,  according  to  my 
belief,  the  list  of  causes  of  this  nature  might  be  largely  added 
to,  and,  when  complete,  be  found  to  range  itself  in  the  re- 
lation, not  of  cause,  but  in  that  of  efi'ect  —  the  effect  of  tea 
itself. 

The  cases  wjiich  1  propose  to  relate  exhibit  the  extreme 
physiological  action  of  an  infusion  of  tea.  They  are  cases  of 
acknowledged  excess ;  and  in  this  lies  their  interest,  for  by 
familiarity  with  the  symptoms  of  excess,  we  shall  be  able  to 
thread  our  way  back  to  those  of  moderation,  and  to  point 
out,  it  may  be,  that  what  many  perhaps  consider  moderation 
is,  in  reality,  abuse,  and  that  certain  symptoms  put  down  as 
"  nervousness,"  "  nervous  irritability,"  and  "  nervous  exhaus- 
tion," as  well  as  the  more  clearly  defined  ailments  of  dyspep- 
sia, hypochondria  and  hyperasmia,  may  sometimes  be  attributed 
to  the  misuse  of  a  common  domestic  beverage.  Indeed,  I  am 
forced  to  think  that  many  people,  unconsciously  to  themselves 
and  to  their  ]3hysicians,  sufl'er  from  a  train  of  symptoms  due 
to  tea  (or  its  congener,  coffee).  We  often  find  people  taking 
tea  to  relieve  the  very  set  of  symptoms  which  its  abuse,  as 
will  be  shown   later,  produces  ;  and  it  is  often  the  fact  that 
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patients  date  their  recov-ery  from  a  dyspepsia  or  nerv-e  ex- 
haustion from  the  time  when  thev  gave  up  their  tea ;  though 
the  same,  of  course,  may  be  as  truly  said  of  alcoholic  drinks 
or  of  tobacco.  But  owing  to  the  definiteness  of  the  symptoms 
of  alcoholism  and  nicotinism,  and  to  the  baneful  effects  which 
their  abuse  entails  upon  society,  these  two  substances  have 
been  studied  by  the  physiologist  and  the  temperance  reformer, 
and  their  dangers  recognized,  even  if  they  are  not  shunned. 

This  has  been  hardly  the  case  with  tea.  The  injuries  which 
it  inflicts  are  so  subtle,  of  such  a  general  nature,  and  so  easily 
confounded  with  other  causes  of  harm,  that  they  are  unob- 
served. The  very  comfort  which  it  showers  upon  mankind, 
dims  our  appreciation  of  its  power  for  evil ;  for  in  the 
midst  of  the  many  who  are  benefited  by  it,  those  who  are 
injured  escape  notice.  The  cases  which  follow,  combined 
with  experiments  upon  myself,  will,  however,  bring  out  into 
the  clear  light  symptoms  due  alone,  I  think,  to  .tea ;  and  it  is 
no  argument  against  its  causative  force  as  a  factor  in  pro- 
ducing these  symptoms,  to  say  that  alcohol,  or  tobacco,  or 
something  else,  may  produce  almost  identical  ones.  This, 
indeed,  holds  true  for  any  one  individual  symptom,  be  it  ver- 
tigo, mental  irritability  and  exhaustion,  dyspepsia  or  some 
other;  but  it  does  not  hold  true  for  the  group.  It  is  to  the 
group  alone  to  which  I  wish  to  call  attention.  Medicine  has 
coined  such  words  as  Alcoholism,  Plumbism,  lodism,  and 
many  of  this  class,  in  order  to  express  its  recognition  of  the 
toxic  effect  of  these  agents  by  a  concise  and  special  term. 
Is  there  not  equally  a  well  defined  set  of  symptoms  which 
represent  the  full  and  toxic  effects  of  tea? 

I  have  ventured,  at  least,  to  use  the  expression,  tea  drinkers' 
disorder  in  this  sense,  and  I  think  that  what  follows  will 
sustain  this  view. 

Case  I.  A.  B.,  a  young  gentleman  aged  30,  somewhat 
sallow  and  thin  in  flesh,  but  apparently  in  general  good  health, 
lie  had  been  a  "tea  taster"  as  well  as  broker  for  about  eight 
years.  He  estimated  that  about  a  half  a  pound  of  tea,  weighed 
before  being  made  into  infusion,  enters  the  mouth  in  a  day. 

I  have  arranged  his  symptoms  under  the  headings  of  imme- 
diate and  chronic. 
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The  immediate  ett'ects  upon  him  are  as  follows  :  In  about 
ten  minutes  the  face  becomes  flushed,  the  whole  body  feels 
warm  or  heated,  and  a  sort  of  intellectual  intoxication  comes 
on,  much  the  same  in  character,  it  would  seem,  as  that  which 
occurs  in  the  rarefied  air  of  a  mountain.  He  feels  elated,  exhil- 
arated, troubles  and  cares  vanish,  everything  seems  bright  and 
cheerful,  his  body  feels  light  and  elastic,  his  mind  clear,  his  ideas 
abundant,  vivid,  and  flowing  fluently  into  words.  He  has 
found  from  experience  that  the  workings  of  his  intellect  are 
really  more  clear  and  vigorous  than  at  any  other  time.  This  is 
not  a  delusion  on  his  part,  for  at  this  time  he  can  "talk  a  man 
over  "  and  make  a  more  advantageous  bargain  than  at  others. 

At  the  end  of  about  an  hour's  tasting  a  slight  reaction 
begins  to  set  in  ;  some  headache  comes  on  ;  the  face  feels 
wrinkled  and  shriveled,  particularly  about  the  eyes,  which 
also  get  dark  under  the  lids. 

At  the  end  of  two  hours  this  reaction  has  become  fully  es- 
tablished, the  flushed,  warm  feeling  has  passed  oif,  the  hands 
and  feet  are  cold,  a  nervous  tremor  comes  on  accompanied 
with  great  mental  depression.  And  he  is  now  so  excitable 
that  every  noise  startles  him ;  he  is  in  a  state  of  complete  un- 
rest and  mental  exhaustion  ;  he  has  no  courage  to  do  any- 
thing ;  he  can  neither  walk  nor  sit  down  owing  to  his  mental 
condition,  and  he  settles  into  a  complete  gloom.  His  body  in 
the  meanwhile  does  not  feel  weary.  Copious  and  frequent 
urination  is  always  present,  as  also  certain  dyspeptic  symp- 
toms, such  as  eructations  of  wind,  sour  taste,  and  others. 

The  above  described  immediate  eflects  follow  a  single  after- 
noon's tea  tasting.  They  may  be  summed  up  briefly,  as,  ex- 
cited circulation,  intellectual  intoxication,  with  actual  increased 
vigor  of  mind  power,  increased  urination  ;  then  a  period  of 
collapse  indicated  by  cold  extremities,  tremulousness,  mental 
irritability  and  anxiety.  It  will  be  several  days  before  this 
condition  of  affairs  is  amended.  And  at  this  time  the  temp- 
tation to  take  alcoholic  stimulants  is  very  strong. 

The  chronic  effects  are  few  and  decided.  Headache  is  fre- 
quent, principally  frontal  and  vertical ;  a  ringing  and  buzzing 
in  the  ears  is  very  constant ;  black  spots  often  flit  before  the 
eves,  and  he  sees  flashes  of  light.    Vertigo  also  is  very  persist- 
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eiitly  present ;  he  cannot  look  up  at  a  clock  on  a  steeple  with- 
out stao^o-erino;.  Insomnia  exists  to  a  considerable  extent ;  he 
seldom  has  a  good  night's  sleep  and  he  dreams  much,  but  his 
dreams  are  of  a  pleasant  character ;  he  sometimes  sees  visions 
when  not  sleeping.  Dyspepsia  is  more  troublesome  than  any 
of  the  foregoing  three  symptoms.  This  the  patient  assigns 
strictly  to  tea  tasting,  since  it  is  made  worse  by  tea,  and  im- 
proves when  he  abstains  from  it,  though  now  becoming  con- 
firmed. His  appetite  is  captious,  he  feels  hea\j'  at  the  epigas- 
trium, he  has  eructations  and  a  sour  taste  and  finds  that  certain 
kinds  of  food  distress  him.  He  has  a  frequent  gurgling,  and 
is  in  the  habit  of  "working"  his  whole  chest  and  abdomen  to 
make  the  gas  pass  on. 

His  mental  condition  is  peculiar.  He  lives  in  a  state  of 
dread  that  some  accident  may  happen  to  him  ;  in  the  omnibus 
fears  a  collision ;  crossing  the  street  fears  that  he  will  be 
crushed  by  passing  teams ;  walking  on  the  sidewalks  fears 
that  a  sign  may  fall,  or  watches  the  eaves  of  the  houses,  think- 
ing that  a  brick  may  fall  down  and  kill  him  ;  under  the  appre- 
hension that  everv  doj?  he  meets  is  o-oinp'  to  bite  the  calves  of 
his  legs ;  he  carries  an  umbrella  in  all  w^eathers  as  a  defense 
against  such  an  attack.  He  often  dreads  entering  his  ofiice 
for  fear  of  being  told  that  some  business  friend  has  failed ; 
and  in  short,  lives  in  a  state  of  constant  foreboding  of  some 
impending  evil.  At  times  his  left  leg  drags  and  feels  numb, 
and  he  is  conscious  of  an  unsteady  gait.  He  has  also  often  a 
twitching  of  the  muscles  of  the  face  and  eyelids. 

The  chronic  efiects  as  above  described  as  distinguished  from 
the  immediate  efiects  are  in  brief,  vertigo,  headache,  insomnia, 
dyspepsia,  mental  depression  almost  amounting  to  delusions, 
and  also  some  slight  subjective  and  objective  signs  of  a  central 
disturbance  of  both  sensibility  and  motility. 

I  omit  negative  evidence  indicating  that  otherwise  than  as 
related,  he  is  in  sound  health. 

A  certain  group  of  his  symptoms  point  to  hyperaemia  of  the 
brain,  another  to  disorder  of  the  digestive  function,  and  still 
another  to  morbid  alterations  of  intellection,  sensibility,  and 
motility ;  all  taken  together  presenting,  as  I  venture  to  sug- 
gest, a  clinical  picture  of  tea  poisoning. 
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Case  II.  Mr.  P. — Has  been  in  tlie  tea  business  about  ilve 
years,  and  frequently  "  tastes  "  tea,  though  always  now  with 
reluctance,  since  he  is  convinced  that  the  practice  is  doing  him 
harm.  He  is  a  strong  looking  man  of  twenty-five,  of  the  san- 
guine temperament,  and  does  not  use  alcoholic  stimulus  in  any 
form.  Convinced  in  his  own  experience  of  the  detrimental 
effects  of  tea  tasting  upon  himself,  he  is  endeavoring  to  judge 
of  teas  he  wishes  to  buy,  by  smelling  of  the  steam  arising 
from  the  fresh  infusion  ;  but  even  this  practice  produces  many 
of  the  disagreeable  symptoms  which  he  wishes  to  avoid. 

The  irnmediate  eiFects  upon  Mr.  P.  of  tasting  are  as  follows : 

Within  a  few  minutes  an  urgent  desire  to  urinate.  That 
this  is  not  occasioned  by  the  hot  water  he  is  positive  from  the 
fact  that  in  all  cases  it  depends  upon  the  variety  of  tea  tasted. 
With  certain  teas  there  is  no  such  desire — with  others,  par- 
ticularly Japan  tea,  it  ensues  immediately.  Other  tea  tasters 
corroborate  the  existence  of  this  peculiarity  in  Japan  tea,  and 
if  further  proof  were  needed  the  experience  of  a  firm  which 
employed  nearly  a  hundred  girls  in  putting  up  spices,  might 
be  cited.  On  certain  occasions  the  superintendent  has  served 
out  eTapan  tea  to  his  employees,  but  was  obliged  to  abandon 
its  use  because  they  lost  so  much  time  in  relieving  themselves 
from  the  results  of  the  extreme  diuresis  produced. 

The  stimulating  or  intoxicating  effects  quickly  ensue ;  with 
a  feeling  of  bodily  warmth  and  freshness  comes  on  a  period  of 
intellectual  clearness ;  he  feels  in  an  improved  condition  of 
both  mind  and  body,  and  if  he  can  stop  tasting  at  this  point 
and  take  no  more  tea  he  suffers  but  a  slight  reaction.  But 
even  at  this  early  stage  a  slight  tremulousness  has  appeared 
in  all  parts  of  his  body,  particularly  in  his  hands,  which  trem- 
ble continuously  when  he  attempts  to  take  hold  of  anything. 
This  is  a  tremor  exactly  like  that  of  the  habitual  drunkard, 
but  in  Mr.  P.'s  case  it  is  certainly  only  associated  with  the 
drinking  of  too  much  tea.  Ordinarily,  as  I  can  affirm,  his 
hands  are  perfectly  steady,  and,  as  I  have  said,  he  never  uses 
alcohol.  Accompanying  the  tremor  are  certain  parsesthetic 
symptoms  of  formication,  numbness,  and  feelings  of  heat  and 
cold,  and  also  slight  muscular  twitchings  around  the  eyes, 
nose,  and  cheeks. 
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If  he  has  been  obliged  to  taste  a  considerable  amount  of  tea, 
a  very  uncomfortable  reaction  now  sets  in.  His  face  has  already 
begun  to  feel  shrivelled  and  wrinkled  about  the  eyes  and  cheek- 
bones, and  now  the  further  very  distressing  symptom  of  head- 
ache, chiefly  frontal,  appears,  as  also  some  slight  nausea.  An 
extreme  sense  of  weariness  has  taken  the  place  of  his  exhilara- 
tion, and  he  is  conscious  of  great  irritabilit}-  of  temper;  his 
face  is  now  very  pale,  and  the  "drawn"''  feeling  about  it  still 
persists. 

At  the  end  of  several  hours,  that  is  to  say,  after  an  excess 
of  tasting,  this  sense  of  weariness  has  become  depressing — it 
is  complete  languor;  as  he  describes  it,  "an  absence  of  hi- 
larity— disinclination  to  make  a  joke  or  enjoy  one."  In  Case 
I.,  a  patient  of  a  more  hypochondriacal  temperament,  it  is 
curious  to  note  that  this  stage  was  one  of  melancholy  and 
gloom.  Mr.  P.  says,  that  tea  tasting  "  makes  a  very  peculiar 
draft  on  the  strength,"  and  that  his  family  always  know  when 
he  has  been  making  a  purchase  of  tea,  because  he  comes  home 
pale,  tired  and  utterly  exhausted.  He  also  agrees  that  at  this 
period  there  is  a  strong  craving  for  alcoholic  stimulants,  and 
that  it  is  useless  to  take  more  tea,  as  that  only  makes  matters 
Morse.  After  a  night  of  sleeplessness  and  a  subsequent  good 
night's  rest,  he  has  quite  recovered  from  the  above  described 
train  of  immediate  effects  of  tea  tasting.  In  his  case  the 
chronic  effects  appear  to  be  certain  symptoms  of  dyspepsia, 
which  he  refers  to  as  a  "gone  feeling"  at  the  epigastrium^ 
and  as  a  "  horrible  craving  for  food."  He  has  also  other  char- 
acteristic symptoms,  pointing  in  the  same  direction.  These, 
as  in  Case  I.,  improve  upon  ceasing  tea  tasting,  and  are  aggra- 
vated by  it ;  but  I  shall  take  occasion  later  to  point  out  that  I 
do  not  consider  dyspepsia  in  the  liglit  of  a  cause  of  the  symp- 
toms seen  in  tea  drinkers-  ailment,  but  simply  as  one  of  many 
effects  produced  by  tea.  Mr.  P.  has  suffered  from  no  marked 
-  mental  symptoms. 

Case  III.  Mr.  i).,  thirty  years  old,  and  a  very  strong  look- 
ing man.  He  has  been  "  tasting  tea "  for  several  years. 
The  following  facts  were  brought  out  in  conversation.  From 
his  experience,  Mr.  D.  thinks  tea  is  "  very  injurious  stuff."  He 
is  endeavoring  t(j  go  by  the  smell  now,  to  see  if  he  cannot 
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avoid  the  discomfort  tasting  occasions  him.  It  seems  to  affect 
his  stomacii  cliiefly;  when  he  first  begins  on  a  new  lot  of  sam- 
ples, he  is  always  nauseated,  and  frequently  vomits.  He  feels 
a  brief  period  of  exhilaration,  and  a  very  intense  reaction  ;  he 
gets  so  utterly  depressed,  that  he  is  obliged  to  take  brandy  to 
keep  up  his  strength.  (The  other  two  cases,  it  will  be  re- 
membered, did  not  use  any  alcoholic  stimnlants.)  He  drinks 
in  moderation  daily. 

Dyspepsia  was  unknown  to  him  before  he  began  tea  tasting, 
now  he  is  a  chronic  sufferer.  After  each  tasting,  he  has,  to 
use  his  words,  "  an  all-gone  feeling,"  and  a  craving  for  food. 
He  thinks  it  creates  an  artificial  hunger.  He  never  sleeps 
through  all  of  the  night — always  feels  wakeful,  watchful  and 
apprehensive  of  danger  or  trouble ;  he  starts  at  the  slightest 
nnexpected  noise;  he  snffers  much  from  tremulousness.  He 
does  not  use  coffee,  or  smoke. 

In  reading  over  such  a  case,  one  may  well  ask  if  this  is  not 
alcoholism.  Of  course  it  is  hard  to  decide.  But  since  there 
is  a  known  abuse  in  tea  tasting,  since  others  who  do  not  use 
alcohol  (Cases  I.  and  II.)  have  the  above  symptoms,  and  since, 
as  I  shall  relate  later,  I  have  produced  them  in  myself,  in  a 
series  of  experiments  undertaken  to  prove  the  same  toxic 
effects,  I  am  positive  that  they  are  due  to  tea  alone. 

Case  IV.  Mr.  W.  Of  this  case  I  could  ouly  gather  a  few 
points.  They  M'ere  briefly  these  :  After  each  "tasting,"  he  is 
certain  to  have,  what  he  calls,  a  sick  headache,  and  also  a 
sleepless  night.  He  suffers  much  from  dyspepsia.  When  he 
first  takes  tea,  it  flies  to  his  head  and  eyes,  his  head  "swims," 
bright  lights  dance  before  his  eyes,  the  lids  feel  heavy,  and  he 
soon  settles  into  a  steady  headache  of  at  least  twelve  hours 
duration. 

Mr.  A¥.  was  obliged  at  last  to  give  up  tea  tasting  as  a  pro- 
fession, though  he  now  uses,  and  is  very  fond  of,  his  daily  cup 
of  tea. 

Case  Y.  Mr.  D.  H.  I  will  not  relate  the  details  of  this 
case,  which  presents  essentially  the  same  features  as  the  pre- 
ceding ones,  with  this  additional  pecuharity  only,  that  Mr.  H. 
is  tlie  victim  of  both  panpliobia  and  illusions.  He  is  always 
what  he  calls   "  nervous ;"  he  is  watchful   of  his  best  friends 
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even ;  he  always  tries  to  keep  with  people,  because  of  a  hor- 
ror of  solitude,  and  yet  he  lives  in  constant  fear  of  their  doino- 
him  some  bodily  harm.  If  any  one  walks  up  quickly  behind 
him,  even  in  frecpientcd  Broadway,  he  looks  around  in  fear, 
and  often  steps  aside  to  let  them  pass.  After  close  question- 
ing, I  felt  certain  that  he  suffers  rather  from  illusions  than 
hallucinations.  He  frequently  thinks  he  sees  a  mouse  running- 
about  on  the  floor;  but  this  he  generally  finds  out  to  be  a 
shadow  or  some  stationary  object  which  his  eye  has  caught  in 
turning  suddenly  away  from  it.  He  often  ducks  his  head  to 
avoid  the  sparrows  in  the  street,  thinking  they  are  missiles, 
either  falling  or  thrown  by  boys. 

Mr.  H.  used  to  drink  wine  and  lager  beer,  but  never  spirits. 
Under  medical  advice,  he  has  confined  himself  to  a  pint  of 
claret  daily,  now  for  six  months,  so  that  alcohol  cannot  in  the 
least  be  considered  in  the  light  of  a  cause  of  his  symptoms. 
There  was  but  one  advice  to  give  him,  and  that  was  to  give 
up  his  business  of  tea  tasting  immediately,  or  make  up  his 
mind  to  become  a  lunatic. 

EXPERIMENTAL    INVESTIGATIONS. 

With  the  view  of  clearing  up  and  verif^ying  some  points 
which  arose  in  this  inquiry,  and  of  ascertaining  in  an  approxi- 
mate manner,  what  the  effects  of  tea  drinking  in  excess,  upon 
the  human  economy  were,  I  resolved  to  institute  some  experi- 
ments upon  myself. 

I  took  from  four  to  eight  drachms  of  gunpowder  or  green 
tea,  and  had  it  made  into  an  infusion  with  a  pint  of  water. 
This  I  drank  at  intervals  during  the  day,  and  continued  it 
steadily  for  seven  days,  not  altering  otherwise  my  ordinary 
habits  of  life,  which  are  temperate  and  abstemious.  My  men- 
tal work  was  about  the  same  as  usual  ;  it  consisted  for  tlie 
week  in  light  medical  duties,  translation  from  German,  and 
writing  this  paper.     My  chief  points  of  inquiry  were  : 

1.  The  effect  upon  the  nervous  system. 

2.  The  effect  upon  the  waste  of  tissue,  as  shown  by  the 
urine,  which  was  subjected  to  a  daily  quantitative  examina- 
tion. 

I  give  a  brief  daily  record  of  the  week,  during  which  I  sub- 
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jected  myself  to  tea.     The  mean  temperature  of  weather  was 
69.7°  F.  * 

Wednesday,  June  \lt/i,  1879. — Dry,  hot    day;  pulse    74; 
resp.  18  ;  tamp,  99. 

In  forenoon  took  3  iv.  of  green  tea  in  infusion.  Pulse  at 
noon  96  ;  resp.  36  ;  temp.  100. 

Took  3  iii,  at  4  o'clock. 

At  5  o'clock,  pulse  100 ;  i-esp.  27  ;  temp.  100.  Nausea ; 
severe  pain  in  both  temples;  no  exhilaration,  but  rather  dull- 
ness of  brain. 

At  6^  o'clock,  severe  headache,  with  throbbing.  Pulse  84  • 
resp.  26.  Severe  headache  continued  until  1  o'clock  that 
night. 

Anal,  of  urine. — Sp.  Gr.  1018  ;  reaction,  acid  ;  quant.  40.57; 
urea  591;  ur.  ac.  5.065 ;  803,21.62;  P3O3,  53.25;  CI.  65.5 ; 
Na.  CI.  108. 

Thursday,  June  l'2,th. — Hot  day.  Slept  7  hours.  Pulse, 
when  half  awake,  80 ;  resp.  17;  temp.  99|^,  which  fell  one 
degree  after  a  cold-water  bath.  Head  felt  sore  from  yester- 
day's headache. 

Took  3  iii.  tea  at  9  o'clock.  No  ill  effect;  mental  work  till 
noon.  At  2  o'clock  took  3  iii.,  with  sugar  and  ice.  At  3 
o'clock  felt  delightfully  well,  with  contentment  and  placidity 
of  mind ;  legs  felt  light  and  strong,  and  back  felt  iirm  on  the 
thighs.  The  feeling  of  lightness,  comfort  and  strength  com- 
bined brought  to  mind  often  the  comparison  to  a  man  made  of 
the  metal  aluminium.  Strong  desire  to  walk,  and  though  others 
complained  of  heat,  I  felt  cool,  and  walked  two  miles  rapidly, 
and  w^as  then  unwilling  to  stop.  The  body  moved  so  lightly, 
as  to  give  almost  the  sense  of  floating.  No  confusion  of  in- 
tellect, but  rather  much  clearness  of  insight;  whatever  knowl- 
edge was  in  the  mind,  seemed  very  available,  as  I  noticed  in 
examining  patients  at  the  afternoon  clinic.  Contrast  to  yester- 
day certainly  was  very  marked.  At  7  o'clock  began  to  feel  a 
sense  of  tightness,  like  a  band  around  the  head.  Took  3  ii. 
of  tea,  and  at  8  o'clock,  3  iii. 

At  9  o'clock  severe  pain  in  temples,  and  no  further  exhila- 
ration. 

At  12  o'clock,  pulse  84;  t(»mp.  99};  resp.  25.     To  bed. 
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Qiial.  and  quant,  anal,  ot  urine. — Sp.  gr.  1024;  react,  quite 
acid;  quant.  36.352;  urea  -496.5;  uric  ac.  8.94;  SOg,  37;  P3O3, 
62  ;  CI.  88.15  ;  Na.  CI.  145.25. 

Friday.,  June  Vith. — Morning.  Pulse  76 ;  resp.  18;  temp. 
98f .  Took  3  viii.  of  tea  during  the  day.  Evening.  Pulse 
84 ;  resp.  21 ;  temp.  99.  During  all  this  day  felt  restless 
and  "  nervous.''  I  noticed  now,  for  the  lirst  time,  a  general 
tremulousness  in  hands,  arms  and  legs,  also  a  tired  feeling, 
and  twitching  of  the  facial  muscles,  had  also  a  feeling  of  dread, 
i.  c,  a  fear  of  impending  evil.     Slept  very  poorly. 

Anal,  of  urine. — Sp.gr.  1024,  very  acid;  quant.  33.14;  urea 
498;  uric  ac.  10.93;  SO3,  32.2;  p'.Og,  78.75;  CI.  75;  Na. 
CI.  123.5. 

Saturday,  June  14^A,  1879.^Morning.  Pulse  84  ;  resp.  IS  ; 
temp.  99f .  Slept  7  hours  the  last  night.  Took  3  iv.  of  tea 
at  breakfast.  Soon  felt  very  heavy  in  the  upper  eyelids,  and 
some  vertigo  and  dimness  of  vision. 

At  12  o'clock,  body  elastic  and  felt  contented  in  mind,  but 
found  that  I  was  very  nervous.  Several  friends  noticed  this, 
a  condition  which  I  had  never  before  experienced.  Every 
sudden  noise  made  me  start ;  the  whistle  of  a  speaking  tube, 
the  falling  of  a  board,  or  a  sudden  remark.  But  with  the  feel- 
ing of  "  nervousness,''  there  was  no  feeling  of  irritability  of 
temper;  on  the  contrary,  placidity  and  a  delightful  intellectual 
clearness,  ideas  came  rapidly,  and  I  found  myself  wishing  that 
such  a  condition  would  continue.  Body  felt  cool  and  fresh  ; 
comfort,  exhilaration  and  wakefulness  seemed  to  be  the  con- 
dition of  affair:?. 

4  P.  M.— 3ii.  Eyelids  immediately  felt  stitt'  and  heavy; 
later,  some  nausea,  perspiration,  tremulousness,  and  headache  ; 
lingers  felt  numbed,  as  if  wrapped  in  cotton-wool ;  felt  very 
heavy  about  the  eyes,  also  hot,  flushed  and  uncomfortable ; 
ears  rung,  buzzed  and  felt  full. 

Two  hours  later,  felt  very  miserably,  tired,  weary,  exhausted, 
trembling  and  unstrung;  then  got  painfully  sleepy,  and  slept 
uneasily  for  7  hours. 

June  14.  Analysis  of  urine. — Sp.  gr.  1022,  very  acid  ;  quant. 
30.94;  urea  143.83;  uric  ac.  5.636;  SO,  21.98;  P.^O^  73.5; 
CI.  65 ;  Na.  CI.  107. 


598  MoKTON — Tea  Drinkeri  Disorder. 

Sunday,  June  Ibth. — Pulse  84  all  day ;  resp.  20. 

Took  3  iv.  during  the  forenoon,  in  two  3  ii.  doses.  Mind 
dull  and  have  a  headache;  trembling  feeling  all  ov^er;  feel 
weak  and  trembling~at  pit  of  stomach. 

After  second  dose,  had  profuse  perspiration ;  got  into  such 
a  nervous  state  that  I  had  to  give  up  work.  The  flies  seemed 
to  come  at  me  as  big  as  cannon  balls ;  the  scratching  of  my 
pen  on  the  paper  was  very  distressing,  and  also  the  noises  in 
the  streets ;  got  very  black  under  the  eyes.  Concluded  not  to 
take  any  more  tea  to-day. 

Only  3  iv.  taken  in  all. 

Analysis  of  urine. — Sp.  gr.  1026^;  react,  very  acid ;  quant. 
27.90  ;  urea  439.51 ;  uric  acid  13.49;  SO3  28.97  ;  V ^O .,  73.69 ; 
CI.  65.43  ;  Na.  CI.  107.74. 

Monday,  June  IQth. — Slept  7  hours,  and  fairly  well.  Pulse 
84 ;  resp.  18 ;  temp.  98|-.  Quite  recovered  from  effects  of 
yesterday's  tea. 

Morning,  took  3  ii.     No  discomfort. 

Noon,  took  3iii.     Made  me  feel  very  well. 

Evening,  took  3  iii.  of  oolong  tea. 

Evening,  pulse  90;  resp.  24;  temp.  100. 

Tuesday,  June  11th. — Broken  sleep  of  7  hours  last  night. 
M.  pulse  84 ;  temp.  99 ;  resp.  24. 

My  sample  of  green  tea  was  done,  and  I,  therefore,  used 
strong  oolong,  or  English  breakfast  tea,  which  did  not  seem 
to  have  much  effect  upon  me.  Walked  a  mile,  and  did  some 
mental  w^ork.  The  pleasant  effects  of  the  tea  were  pre- 
dominant. 

Evening. — Pulse  80 ;  resp.  18  ;  temp.  98|. 

Quant,  analysis  of  urine. — -Sp.  gr.  10.20;  reaction  acid;  quant. 
32.135;  urea  422.88;  uric  acid  8.408;  SO3  28.77;  PgOg  63.64; 
CI.  59.72;  Na.  CI.  98.42 

RESUME. 

IMMEDIATE    EFFECTS    OF    MODERATE    DOSE. 

{a)  Elevation  of  pulse. 

{h)  Increased  respiration. 

(c)  Agreeable  exhilaration   of   mind    and   body,   combined 
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witli  a  teeliug  of  contentment  and  placidity,  and  a  cool  and 
fresh  feeling  of  the  body. 

{cC)  Increased  mental  and  physical  vigor. 

(e)  IsTo  noticeable  reaction. 

IMMEDIATE    EFFECTS    OF    EXCESSIVE    DOSE. 

{a)  Rapid  elevation  of  pulse. 

(b)  Marked  increase  of  respiration  (increased  by  ^). 

(c)  Increase  of  temperature. 

{d)  No  period  of  exhilaration,  but  immediate  and  severe 
headache,  vertigo,  dimness  of  vision,  possibly  nausea,  heat 
and  flushing  of  body,  ringing  in  ears,  heaviness  around  the 
eyes. 

{d)  Mental  dullness  and  confusion  of  ideas. 

{e)  Severe  reaction  ;  exhaustion  of  mind  and  body ;  tremu- 
lousness  ;  "nervousness,"  apprehension  of  harm  and  impend- 
ing evil ;  sleeplessness ;  cold  perspiration  ;  disinclination  to 
mental  and  physical  exertion.  This  reaction  cannot  be  re- 
lieved by  taking  more  tea. 

(/')  No  irritability  of  temper,  in  spite  of  the  above  dis- 
agreeable symptoms.* 

CONTINUED    EFFECTS    OF    EXCESSIVE    DOSE, 

Additional  to  the  immediate  effects  of  both  the  small  and 
large  doses,  just  narrated — and  deduced  from  the  live  cases 
reported  and  effects  upon  myself : 

*  Irritability  of  temper  like  dyspepsia  belongs  in  the  category  of  symp- 
toms produced  by  long  continued  tea  drinking. 

There  are  ''tea  soW'  in  every  great  charitable  institution — particular!}- 
those  for  the  maintenance  of  the  aged.  Their  symptoms  are,  generallj^ 
mental  irritability,  muscular  tremors  and  sleeplessness.  Interesting  facts  in 
this  relation  have  been  brought  forward  in  the  most  valuable  and  compre- 
hensive Report  of  Dr.  Henry  I.  Bowditch,  of  Boston,  to  the  Massachusetts 
State  Board  of  Health,  upon  the  "Use  and  Abuse  of  Intoxicating  Drinks 
throughout  the  Globe." 

A  recent  writer,  Dr.  Bock,  of  Leipsic,  takes  very  strong  grounds  in  regard 
to  the  mental  influence  of  continued  tea  drinking.  We  quote  merely  a  sen- 
tence or  two — "  The  nervousness  and  peevishness  of  our  times,"  he  says, 
"are  chiefly  attributable  to  tea  and  coftee;  the  digestive  organs  of  contirmed 
cotfee-drinkers "  —  he  elsewhere  includes  tea  in  the  same  rank  —  ''are  in  a 
state  of  chronic  derangement  which  reacts  on  the  brain,  producing  fretful 
and  lachrymose  moods."  And  again,  "The  snappish,  petulant  humor  of 
the  Chinese  can  certainly  be  ascribed  to  that  immoderate  fondness  for  tea.'" 
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(a)  A  continual  tremiilousness,  and  extreme  susceptibility 
to  the  influence  of  external  impressions,  particularly  noises, 
together  with  a  feeling  of  being  "  unstrung"  or  nervous. 

(J)  Constipation. 

(c)  Diminution  of  the  amount  of  urine. 

(d)  A  marked  influence  upon  the  retrograde  metamorphosis 
or  "waste  of  tissue"— as  evidenced  in  the  large  and  daily 
diminution  in  the  amount  of  urea  excreted. 

I  give  here  in  tabulated  form  the  results  of  the  quantitative 
examination  of  the  urine  for  the  week,  with  a  few  qualitative 
remarks. 

The  daily  analyses  were  made  by  my  friend,  E.  Waller,  Ph. 
D.,  in  charge  of  the  Chemical  Laboratory  at  the  School  of 
Mines,  Columbia  College.  The  urea  was  measured  by  Liebig's 
method  with  mercuric  nitrate  ;  the  uric  acid  by  the  usual  pro- 
cess with  hydrochloric  acid ;  the  chlorine  by  a  standard  solu- 
tion of  nitrate  of  silver  {j\  normal) ;  the  phosphoric  acid  by 
a  standardized  solution  of  ferric  chloride ;  the  sulphuric  acid 
gravimetrically  by  barium  chloride  in  acidified  urine. 

AMOUNTS    IN    FLUID    OUNCES    AND    GKAINS. 


Mean  temperature  of  the  weather  69.7  F. 
76.     Rainfall,  .07  inches. 


Barometer,  29.83.     Humidity, 


Date.     I  Sp.  Gr. 

June  11'  1018" 

"  12  1024 

"  13  1024 

"  14  1022 

•'  15  1026^ 

"  16  1026 

"  17i  1020 


Average!  1022.8 


Reaction,  i  Color.  Quantity   Urea. 


Uric 
Acid. 


acid  hi2:h  40.5792  591.36 
quite  acid  ^  36.352  496.65 
very  acid      "     |33.140   498.04 

443.83 

439.51 

445.52 

quite  acid      "     i32.135  422.88! 


136.352 
133.140 
'30.940 
27.900 
,27.560 
132.135 


5.065 

8.939 
10.934 

5.636 
13.490 
11.798 

8.408 


Acid      High;32.67     476.81    7.752 


Sul- 
phuric 
Acid. 

21.62 

37.08 

33.  20 

21.  98 

28.  97 

32.  63 

25.90 


Phos- 
phoric 
Acid. 


Chlo- 
rine. 


53.  22 

62.  08 
78.78 
73.  55 
73.  69 
69.16 

63.  64 


65.  60 

88. 15 
75.  00 

64.  96 

65.  43 
62.  371 
59.  72 


iChloride 

of 
I  Sodium. 

losTIi 

145.  22 
123. 60 
107. 09 
107.  74 
102.  79 
98.42 


28.77  68.16  71.60113.29 


The  same  table  calculated  hy  the  metric  system 


Date. 

Quantity. 
1200 

Urea. 
38.40 

Uric  Acid. 

Sulphuric 
Acid. 

Phosphoric 
Acid. 

Chlorine. 

Chloride  of 
Sodium. 

June  11 

0.264 

1.404 

3.456 

4.  260 

7.02 

"     12 

1075 

32.  25 

0.  580 

2.408 

4.  031 

5.724 

9.43 

"     13 

980 

32.34 

0.710 

2. 156 

5.116 

4.870 

8.026 

"     14 

915 

28.82 

0.  366 

1.427 

4.776 

4.  218 

6.  954 

"     15 

825 

28.  54 

0.876 

1.881 

4.  785 

4.249 

6.  996 

"     16 

815 

28.  93 

0.766 

2.  119 

4.491 

4.050 

6.  675 

"     17 

950 

27.  45 

0.546 

1.682 

4. 132 

3.  880 

6.  391 

Average 

965 

30.96 

0.587 

1.868 

4.391 

4.464 

7.356 
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A  glance  at  the  table  shows, 

1.  A  decided  increase  in  the  sulphuric  and  phosphoric  acid. 
while  the  chloride  of  sodium  remains  about  stationary. 

2.  A  steady  daily  decline  in  the  amount  of  urine  excreted. 
This  amounted  to  an  average  daily  decline  of  about  two  tiuid 
ounces,  or  to  a  total  decline  for  the  week  of  thirteen  fluid 
ounces. 

3.  A  laro-e  daily  decline  in  the  amount  of  urea  excreted. 
This  amounted  to  an  average  daily  decline  of  24  grains  or  to 
a  total  decline  of  168  grains.  The  most  marked  decline  was 
that  on  the  first  day  of  95  grains.  This  it  will  be  remembered 
was  the  twenty-four  hours  during  which  I  suffered,  for  twelve 
hours,  from  the  extreme  toxic  effects  of  tea,  indicated  by  severe 
headache  and  other  symptoms  recorded. 

These  results  as  regards  urea  show  a  much  greater  diminu- 
tion in  the  same  time,  than  do  those  obtained  by  Dr.  Ham- 
mond, and  recorded  by  him  in  a  table  similar  to  the  above, 
printed  in  the  American  Journal  of  the  Medical  Sciences, 
for  January,  1855.  In  his  table  the  only  constituent  altered 
was  the  urea,  which  had  diminished  from  621  to  606  grains  or 
15  grains  in  the  week.  The  decline  in  the  total  amount  ot 
urine  excreted  was  only  four  ounces.  But  in  my  own  case  far 
o;reater  amounts  of  tea  were  used. 

The  experiments  of  Bocker,  Lehman,  and  others,  have  pre- 
viously established  the  fact  of  the  diminution  of  urea  caused 
by  the  ingestion  of  tea,  and  it  is  considered  established  that 
its  use  retards  the  "waste"  of  the  body,  as  evidenced  in  the 
secretion  of  the  kidneys,  and  thereby  diminishes  the  demand 
for  food. 

The  results  of  the  table  above  given  agree  with  the  results 
of  other  observers,  though  they  seem  to  be  more  decided, 
and  this  I  can  only  account  for  by  the  strength  of  the  sample 
.  of  tea  I  made  use  of.  

\  ijV,-/V^     -^r-'  GENERAL    CONCLUSIONS. 

Jjjt)y  ir'^.  With  tea,  as  with  any  potent  drug,  there  is  a  proper  and 
,  ^llAimproper  dose. 

VjfiA  2.  In  moderation,  tea  is  a  mental  and  bodily  stimulant  of  a 

most  agreeaVjIe  nature,  followed  by  no  harmful  reaction.  U 
produces    contentment    of    niinri,    allays    hunger    and    bodily 
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weariness,   and   increases  the   incentive  and  the  capacity  for 
work. 

3.  Taken  immoderate!},  it  leads  to  a  very  serious  group  of 
symptoms,  such  as  headache,  vertigo,  heat  and  flushings  of 
body,  ringing  in  the  ears,  mental  dullness  and  confusion, 
tremulousness,  "nervousness,"  sleeplessness,  apprehension  of 
evil,  exhaustion  of  mind  and  body,  with  disinclination  to  men- 
tal and  physical  exertion,  increased  and  irregular  action  of  the 
heart,  increased  respiration. 

Each  of  the  above  symptoms  is  produced  by  tea  taken  in 
immoderate  quantities,  irrespective  of  dyspepsia  or  hypochon- 
dria, or  hypersemia.  The  prolonged  use  of  tea  produces,  ad- 
ditionally, symptoms  of  these  three  latter  diseases.  In  short, 
in  immoderate  doses,  tea  has  a  most  injurious  effect  upon 
the  nervous  system. 

4.  Immoderate  tea  drinking,  continued  for  a  considerable 
time,  with  great  certainty  produces  dyspepsia. 

5.  The  immediate  mental  symptoms  produced  by  tea  are 
not  to  be  attributed  to  dyspepsia. 

In  the  above  experiment  upon  myself,  the  whole  group  of 
symptoms  was  produced,  with  no  sign  of  digestive  trouble 
superadded. 

6.  Tea  retards  the  "  waste,''  or  retrograde  metamorphosis 
of  tissue,  and  thereby  diminishes  the  demand  for  food. 

It  also  diminishes  tlie  amount  of  urine  secreted. 

7.  Many  of  the  symptoms  of  immoderate  tea  drinking  are 
such  as  may  occur  without  suspicion  of  tea  being  their  cause; 
and  we  find  many  people  taking  tea  to  relieve  the'  very  symp- 
toms which  its  abuse  is  producing. 
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Akt.  III.  — MASTUEBATION    as   a   cause   of   IN- 
SANITY. 


By  Allen  W.  Hagenbach,  M.  D., 

Sr.   Asst.    Physician    Insane    Hospital,    Jefferson,    Cook 

Co.,  III. 


^  I  ^HE  frequency  with  which  masturbation  is  practiced  by 
-'-  the  insane,  and  the  meagre  descriptions  of  the  subject 
in  works  on  insanity,  shall  be  my  excuse  for  recording  a  few 
facts  in  connection  with  luasturbatic  insanity,  as  they  have 
presented  themselves  during  the  past  three  years  in  the  wards 
of  the  Cook  County  Hospital  for  the  "Insane.  I  shall  endea- 
v^br  to  show  that  masturbation  is  an  exciting  cause  of  insanity, 
also  the  relations  they  bear  to  each  other,  and  enumerate 
some  peculiar  physical  conditions  associated  with  the  disease. 

Is  masturbation  alone  ever  the  exciting  cause  of  insanity  ? 
Although  some  medical  writers  go  to  the  extreme  of  disre- 
garding in  toto  masturbation  as  an  exciting  cause,  the  numer- 
ous cases  reported  of  masturbation  terminating  in  insanity  in 
persons  of  sound  mental  and  physical  health,  in  whom  there 
did  not  exist  the  slightest  hereditary  predisposition,  alone 
would  justify  us  in  regarding  it  as  a  predisposing,  as  well  as 
exciting,  cause.  Prof  Maudsley  writes:  "  And  there  is,  cer- 
tainly, a  characteristic  variety  of  insanity,  caused  by  self-abuse, 
which  makes  the  patient  very  like  a  eunuch  in  character." 

Hence,  the  importance  of  early  treatment  before  there  are 
any  marked  mental  complications,  and  "while  motives  besides 
fear  are  all-powerful.''* 

The  total  number  of  admissions  to  this  hospital,  since  Jan., 
1860,  is  nearly  fifteen  hundred  —  eight  hundred  males  and 
seven  hundi'ed  females.  Of  the  males  admitted,  the  exciting- 
cause  of  insanity  was  stated  as  masturbation  in  forty-nine 
cases.  I  regard  this  number  as  an  exaggeration,  the  error 
usually  arising  from  the  want  of  proper  testimony  at  the  trials 

*Dr.  Luther  Bell,  Annual  Report,  1844. 
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of  patients,  and  a  failure  on  the  part  of  the  jury  to  discriuii- 
nate  between  masturbation  as  a  cause,  or  a  mere  concomitant 
of  insanity.  Altogether  too  much  importance  is  usually  at- 
tached to  the  testimony  that  the  patient  does  or  has  mas- 
turbated. After  making  due  allowance  for  all  sources  of  error, 
there  still  remains  a  considerable  percentage  of  cases  whose 
insanity  must  be  regarded  as  a  direct  result  of  masturbation. 

The  following  tables  will  show  the  nativities,  occupations 
and  ages  of  all  the  patients  admitted  and  entered  as  "  Mas- 
turbatic  Insanity,"  since  the  opening  of  tlie  hospital : 


NATIVITIES. 

OCCUPATIONS. 

AGES. 

America 

Austria 

Bohemia 

V. 

1  i  Laborers 

1 

1  i  Mechanics 

19 

14 

10 

6 

49 

Under  20  years         ... 

10 

England.. 

France 

Between  20  and  30  years. 
30    "    40      " 
4(1    "    .50      " 

9n 

Germany 

Ireland 

13 
9 

Clerks  _-_.    ... 

19, 

Norway 

Poland 

1 
1 
6 

Not  specitied  . . . 

0 

Sweden 

Total, 

49 

49 

The  above  tables  show  the  ages  of  the  patients,  when  owing 
to  an  impaired  mental  condition,  it  became  necessary  t©*  re- 
move them  to  an  asylum,  and  does  not  indicate  the  commence- 
ment of  the  vice,  which  antedates  the  ages  given  by  many 
years,  dating  as  far  back  as  early  manhood,  or  even  the  age  of 
puberty. 

Thirty-five  of  the  patients  admitted  were  under  thirty  years 
of  age,  and,  with  one  exception,  they  were  all  single  men. 
The  exceptional  case,  Mr.  H.,  was  a  widower;  wife  died  several 
years  prior  to  his  admission.  lie  was  father  to  several  child- 
ren, and  perfectly  well  until  after  the  death  of  his  wife,  when 
he  was  several  times  detected  in  the  act.  His  general  health 
became  so  impaired,  that  he  was  unable  to  attend  to  his  busi- 
ness, and  was  removed  to  this  hospital,  where  he  died  com- 
j)letely  demented,  and  masturbating  very  frequently. 

The  histories  obtained  usually  are  similar  in  many  respects. 
The  following  will  answer  as  an  example,  at  the  same  time 
illustrating  the  fact  that  masturbation  is  an  exciting  cause  of 
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insanity  in  persons  of  sonnd  mental  and  physical  health:  Mr. 
A.,  aged  twenty-three  years;  American;  single;  eight  brothers 
and  sisters,  also  both  parents  liying  and  enjoying  good  health. 
I  succeeded  in  getting  an  unusually  complete  history  of  both 
branches  of  his  family,  and  could  not  learn  of  a  single  case  of 
insanity,  epilepsy,  or  other  serious  neryous  disease.  He  en- 
joyed perfect  health  until  ijfteen  years  of  age,  when  he  left 
school  to  clerk  in  a  store,  where  he  was  first  noticed  to  act 
peculiarly.  He  proved  a  source  of  great  annoyance  to  his  em- 
ployers and  associates ;  his  periods  of  excitement  were  well 
marked,  and  he  avoided  all  society,  especiall}'  females,  when 
it  was  possible  to  do  so.  As  yet,  his  intellect  seemed  unim- 
paired, beyond  a  slight  loss  of  memory.  The  loss  of  memory 
was  for  some  time  the  only  symptom  of  mental  weakening 
noticed,  and  became  so  marked  that  it  was  unsafe  to  intrust 
him  with  any  important  business. 

Being  aware  of  the  injurious  results  following  masturbation, 
he  would  frequently  resolve  to  discontinue  the  practice,  but 
his  volitional  powers  became  so  weakened  by  his  repeated 
failures  at  reform,  that  he  attempted  to  commit  suicide,  to  put 
an  end  to  his  mental  suliering.  As  his  general  health  failed, 
his  nervous  system  especially  seemed  to  suffer,  as  was  shown 
by  his  excitability,  twitching  of  the  facial  muscles  under  ex- 
citement, and  irregular  action  of  the  heart,  while  imperfect 
textiiral  changes  throughout  the  entire  body  showed  the  im- 
pairment of  the  general  health.  His  frequent  failures  at  re- 
form so  weakened  his  will  powers,  that  he  was  unable  to  make 
any  further  efforts  to  discontinue  the  degrading  vice.  Frotn 
this  time  on  his  general  health  failed  rapidly,  tlie  intellect 
became  greatly  impaired,  alternate  periods  of  excitement  and 
dejection  harassed  his  mind  until  he  died  in  a  state  of  com- 
plete dementia.  As  is  frequently  the  case,  his  delusions  were 
self-accusatory  in  character. 

I  have  seen  but  a  single  well  marked  case  of  exaggerated 
conceit  mentioned  as  an  important  feature  in  some  cases  of 
masturbation.  The  patient  was  admitted  several  months  ago 
with  the  following  history:  Mr.  B.,  American,  aged  21  years, 
single,  and  apparently  well,  until  two  and  a  half  years  ago; 
was  very  l»right  in  school,  generally  stood  at  the  head  of  his 
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cImss,  and  nothing  in  his  speech  or  conduct  ever  led  any  one 
to  regard  him  otherwise  than  perfectly  well.  Both  parents 
are  living,  enjoying  good  health,  and  there  is  no  history  of 
insanity  in  either  of  their  families.  At  the  age  of  seventeen 
he  secured  a  position  as  cashier  in  a  large  dry  goods  house, 
where  he  worked  faithfully,  until  compelled  to  resign,  owing 
to  a  failure  of  his  health.  His  .parents,  for  the  first  time, 
noticed  a  change  in  the  affections  and  deportment  of  their 
son.  He  was  irritable  and  subject  to  paroxysms  of  ungovern- 
able rage;  upon  several  occasions  attempted  to  do  his  mother 
bodily  injury.  His  general  health  failed  rapidly,  and  he  took 
such  dislikes  to  his  friends,  and  especially  his  parents,  that 
they  were  compelled  to  remove  him  to  a  place  of  safety. 

Upon  examination  after  admission,  found  him  poorly  nour- 
ished, heart  and  lung  sounds  normal,  heart's  action  accelerated, 
tongue  tremulous,  pupils  moderately  dilated,  marked  neuras- 
thenia and  loss  of  memorj^,  especially  of  recent  occurrences. 
The  accelerated  heart's  action  probably  is  entirely  reflex  in 
character,  and  due  to  vaso-motor  excitability.  The  cutaneous 
sensibility,  as  tested  with  the  sesthesiometer,  was  found  nearly 
normal.  Heflex  excitability  is  somewhat  exaggerated,  es- 
pecially marked  in  the  tendo-reflex  phenomenon.  Tickling 
the  soles  of  the  feet  while  asleep,  caused  violent  contractions 
of  the  leg  on  the  same  side,  and  gradual  flexion  of  the  oppo- 
site leg.  The  prepuce  was  found  elongat^ed,  and  a  partial 
condition  of  phymosis  was  found  present,  but  has  since  been 
remedied,  by  an  operation.  He  confesses  that  he  masturbated 
frequently,  since  fourteen  years  of  age,  but  is  unwilling  to 
make  any  efforts  at  reform.  In  this  respect  the  case  is  some- 
what peculiar,  as  most  of  these  unfortunates  are  very  anxious 
to  abandon  the  vice,  but  unable  even  to  make  an  eflbrt,  for 
reasons  already  stated.  He  is  very  efteminate  in  all  his  habits; 
constantlj"  carries  an  open  and  shut  fan,  delights  in  ladies' 
small  talk,  spending  most  of  his  time  in  needlewoi'k,  arrang- 
ing his  toilet  for  the  weekly  dances,  and  other  equally  effemi- 
nate employments. 

The  corrupted  sexual  feelings,  such  as  forming  morbid 
attachments  for  persons  of  his  sex,  are  quite  marked^  and  it 
became    necessary    to    remove    several    patients    to    different 
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wards  to  separate  him  from  the  object  of  his  reo-ards.  The 
most  noticeable  feature  in  the  case,  and  one  that  attracts  tlie 
attention  of  all  with  whom  he  comes  in  contact,  is  the  vain 
opinion  he  entertains  of  himself.  The  attendaiits  and  ev^en 
visitors  have  noticed  and  commented  upon  it.  He  flatters 
himself  that  the  female  attendants  are  enamored  with  him, 
and  takes  great  pleasure  in  enumerating  the  compliments  be- 
stowed on  him  by  the  ladies,  especially  such  as  refer  to  his 
personal  appearance  and  attainments ;  boasts  of  his  clothing, 
style  of  dancing,  and  is  never  so  happy  as  when  complimented 
by  an}'  one  upon  a  real  or  imaginary  acquisition.  His  styles 
of  dressing  are  very  eccentric.  On  his  fingers  he  wears  two 
large  rings ;  one  brass  with  glass  setting,  the  other,  several 
rows  of  ordinary  white  beads ;  and  when  asked  concerning 
their  signiticanxje,  replied,  "  I  wear  them  because  they  are 
becoming  to  my  peculiar  style  of  beauty."  Although  very 
emotional  and  readily  excited  to  anger  and  violent  demon- 
strations, he  is  as  readily  subdued  by  the  least  show  of  firm- 
ness. He  carefully  avoids  obscene  and  boisterous  language  on 
the  ward,  but  is  apt  to  be  very  familiar  with  the  ladies  when- 
ever an  opportunity  presents.  When  at  home,  he  attempted 
to  get  in  bed  with  a  female  servant  against  her  will,  and  when 
asked  for  an  explanation  of  his  strange  conduct,  excused  him- 
self by  saying,  that  he  had  been  frightened  by  the  lightning 
accompanying  a  thunder-storm,  and  sought  protection  in  the 
servant's  bed. 

The  prognosis  I  regard  as  unfavorable,  owing  to  the  impair 
ment  of  his  general  health,  loss  of  memory,  mental  lassitude, 
weakened  powers  of  attention,  neurasthenia,  his  defence  of 
the  vice  and  approaching  dementia.  The  case  probably  will 
terminate  in  complete  dementia  and  death,  unless  he  suc- 
cumbs to  some  intercurrent  afiection,  as  pleuritis,  pneumonitis 
or  peritonitis,  which,  owing  to  diminished  vital  and  recuper- 
ative powers,  would  be  likely  to  prove  fatal. 

Cases  of  masturbation  terminating  in. insanity  pass  through 
two  stages.  The  first  or  conscious  stage,  commencing  with 
the  vice,  and  terminating  in  the  second  stage;  the  second  or 
unconscious  stage,  is  a  continuation  of  the  first,  when  owing  to 
impaired  mental  and  especially  weakened  volitional  powers. 
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the  patient  is  unable  to  make  any  further  successful  efforts  at 
reform.  This  stage  usually  terminates  in  dementia  and  death, 
unless  some  successful  means  are  emploj^ed  to  improve  the 
o-eneral  health  and  strengthen  the  weakened  will-powers. 

The  predisposing  causes  of  masturbation  are  very  numerous; 
a  few  of  the  most  important  may  be  enumerated  as  follows : 
A  nervous  temperament;  stimulating  diet;  improper  associ- 
ations and  training;  obscene  literature;  an  arrested  cerebral 
development  (imbeciles  frequently  are  confirmed  raasturba- 
tors);  partial  phymosis,  with  hypera^sthesia  of  the  glans  penis, 
where  every  attempt  to  uncover  the  glans  is  accompanied  by 
an  erection,  are  a  few  of  the  most  frequent  causes  of  mastur- 
bation. How  any  cause  calculated  to  unduly  stimulate  or  to 
direct  the  attention  of  an  excitable  youth  to  the  genitalia  acts 
as  a  predisposing  cause,  is  very  apparent. 

The  general  health  of  insane  masturbators  is  always  im- 
paired. They  are  usually  anaemic,  with  slow  or  irregular 
pulse,  and  all  the  evidences  of  imperfect  nutrition  are  present. 
As  the  acute  symptoms  subside,  there  is  occasionally  an  appa- 
rent improvement  of  the  general  health,  as  is  shown  by  an 
increased  weight.  This  improvement  is  not  real,  however,  as 
njay  be  demonstrated  by  enforcing  active  bodily  exercise, 
which  is  always  followed  by  undue  fatigue. 

The  second  stage  is  frequently  ushered  in  by  acute  maniacal 
symptoms,  with  impaired  appetite  and  loss  of  sleep ;  delusions 
of  a  depressing  character  are  usually  present,  and  homicidal 
or  suicidal  tendencies  are  occasionally  manifested. 

In  a  small  percentage  of  cases  the  intellectual  faculties  are 
but  slightly  impaired,  even  after  a  complete  loss  of  memory. 

To  determine  what  physical  changes  the  abused  organs  un- 
dergo, I  examined  the  genitalia  of  twenty-six  insane  mastur- 
bators, and  found  the  following  conditions  present  :  Penis 
and  scrotum,  so  far  as  external  appearances  go,  normal  in 
eighteen ;  penis  enlarged  in  five,  and  atrophied  in  three  of 
the  patients  examined.  J.  G.  has  a  typical  masturbator's 
penis,  enormously  enlarged  and  never  perfectly  erected  while 
experiencing  the  orgasm  with  emissions.  The  penis  is  rarely 
well  erected  in  old  cases,  and  is  only  semi-erected  during  the 
excitement  accompanying  the  act.     I  examined  twenty-five  of 
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the  patients  to  determine  the  frequency  of  stricture  of  the 
urethra,  passing  an  ordinary  size  silver  catlieter.  The  cathe- 
ter passed  into  the  bladder  without  meeting  with  any  obstruc- 
tions in  nineteen  cases;  in  four  it  met  with  a  constriction, 
through  which  it  was  passed  with  little  trouble.  In  two 
instances  the  instrument  could  not  be  passed  without  using 
undue  force.  As  there  is  no  history  of  gonorrhrea  in  any  of 
the  cases  examined,  it  is  safe  to  conclude  that  a  majorit}-,  if 
not  all  the  strictures,  are  in  some  way  the  result  of  mas- 
turbation. 

The  slight  constrictions  T  regard  as  due  entirely  to  a  thick- 
ening of  the  mucous  membrane  lining  the  urethra;  an  un- 
doubted muscular  element  was  present  in  two  instances.  The 
hypertrophy  is  due  to  a  low  grade  of  inflammation  comnienc- 
ing  in  tiie  mucous  membrane,  and  may  involve  deeper  tissues, 
and  the  inflammation  is  probably  the  result  of  the  unnatural 
irritation  of  the  parts.  The  seat  of  the  stricture  usually  was 
found  about  the  commencement  of  the  membranous  portion 
of  the  urethra.  The  mucous  membrane  whs  very  vascular, 
and  considerable  hemorrhage  followed  the  introduction  of  the 
catheter  in  two  cases.  A  marked  anaesthesia  of  the  glans 
penis  and  mucous  lining  of  the  urethra  was  found  present  in 
a  number  of  cases ;  several  of  the  patients  assured  me  that 
they  could  hardly  feel  the  instrument  passing.  The  anaes- 
thesia, probably,  is  the  result  of  the  hypertrophy  of  the 
mucous  membrane,  and  changes  in  the  terminal  corpuscles 
of  the  sensory  nerves  supplying  the  urethra  and  glans  penis. 

In  six  of  the  patients  examined  the  prepuce  covered  the 
glans,  which  could  easily  be  uncovered.  In  two  a  partial  phy- 
mosis  was  present  so  that  the  glans  could  not  be  uncovered 
without  pain.  In  one  case  the  phymosis  was  so  nearly  com- 
plete that  considerable  difliculty  was  experienced  in  introduc- 
ing'an  instrument  to  divide  the  prepuce.  The  veins  of  the 
scrotum  were  enlarged  (varicocele)  in  one  of  the  patients  ex- 
amined. No  other  abnormal  conditions  of  scrotum  or  tester 
were  noticed  beyond  an  occasional  relaxed  condition  of  the 
former.  There  is  one  peculiarity  that  I  have  frequently  no- 
ticed in  connection  with  these  cases:  a  reluctance  to  have 
the  eyes  examined.     It  seems  almost  impossible  for  them  to 
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look  directly  at  any  one,  and  when  asked  to  do  so  they  usually 
avert  the  head  after  taking  a  hasty  glance. 

The  diagnosis  during  the  first  stage  is  by  no  means  always 
easy,  as  they  will  often  use  every  artifice  to  deceive.  The  gen- 
eral deportment,  loss  of  memory,  fear  of  impotency,  facial 
twitchings  under  excitement,  an  inability  to  gaze  directly  at 
the  examiner,  and  the  condition  of  the  genitalia  prove  valuable 
aids  in  confirming  a  diagnosis.  Spots  on  the  bed  clothing  are 
no  proofs  of  masturbation,  as  they  are  usually  the  result  of 
involuntary  emissions,  and  may  cause  groundless  suspicions, 
while  the  guilty  party,  using  every  precaution  to  prevent  even 
the  staining  of  his  body  linen,  escapes  unsuspected. 

The  diagnosis  during  the  second  stage  is  comparatively  easy, 
especially  in  the  wards  of  an  asylum.  M-here  they  can  be  closely 
watched  by  day  and  night. 

_  The  frequency  with  which  some  of  the  insane  masturbate 
is  truly  astonishing.  W.  P.  has  been  noticed  to  masturbate 
six  times  in  twenty-four  hours,  and  a  day  rarely  passes  that  he 
is  not  detected  once  or  oftener,  and  although  greatly  demented 
he  has  the  appearance  of  enjoying  fair  general  health.  Fits 
of  passion  with  homicidal  tendencies  are  occasionally  mani- 
fested by  these  undoers.  The  prognosis  is  always  unfavorable 
unless  the  practice  is  discontinued.  The  dangers  connected 
with  the  vice  are  frequently  under-rated  by  practitioners  of 
mediciile,  who  to  counteract  the  exaggerated  statements  of 
charlatans  and  popular  works  designed  to  excite  the  fears  for 
a  mercenary  end,  go  to  the  opposite  extreme  of  regarding  the 
practice  as  harmless.  The  impaired  general  health,  loss  of 
memory  and  nervous  prostration  that  accompany  the  practice 
if  excessive,  refutes  the  truth  of  all  such  statements,  and  prove 
conclusively  tiiat  the  effects  on  mind  and  body  are  pernicious. 
Dr.  Bucknill,  alluding  to  the  effectual  operation,  writes  : 
"  But  these  miserable  helots  of  sensation  who  are  the  usual 
victims  of  this  despicable  vice  are  not  worth  the  responsibility 
of  even  such  a  thought."  The  prognosis  is  not  hopeless  in  all 
cases  however,  and  undoubted  recoveries  take  place  in  every 
large  hospital  for  the  insane.  Mr.  W.,  aged  nineteen  years,  a 
confirmed  masturbator,  was  admitted  to  this  hospital  in  1876. 
Masturbated  several  times  a  week  since  fourteen  rears  of  age: 
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parents  living  and  well,  and  no  history  of  heredity  in  eithei- 
branch  of  his  family.  His  insanity  was  regarded  as  due  to 
masturbation  by  all  the  medical  men  that  examined  him. 
After  several  months  of  treatment  he  was  discharged  recov- 
ered and  has  remained  well  ever  since.  I  was  informed  by 
him  after  recover}-,  that  ever  since  he  commenced  taking  the 
medicines,  he  had  no  desire  to  masturbate.  I  have  also  been 
informed  since  he  was  discharged  that  his  general  health  is 
better  than  it  had  been  for  years  prior  to  his  admission. 

Diet,  exercise  and  medicines  will  be  separately  considered 
as  the  principal  factors  entering  into  the  successful  treatment 
of  these  unfortunates.  The  diet  should  be  highly  nutritious 
but  not  stimulating;  the  regulation  diet  of  hospitals  containing 
in  sufficient  quantities  all  the  proximate  principles  of  the  body, 
is  well  suited  to  the  wants  of  this  class  of  patients.  Stimulants 
of  any  kind,  alcohol,  tobacco,  and  even  coffee  should  be  used 
very  sparingly  if  at  all. 

Exercise  carried  to  fatigue  I  regard  as  an  important  element 
in  the  treatment,  daily  out-door  employment  should  be  in- 
sisted on  if  practicable.  Several  patients  of  this  class  derived 
marked  benefit  last  summer  while  digging  a  long  ditch;  the 
work  was  laborious,  and  while  it  prevented  masturbation  dur- 
ing the  day,  it  produced  such  fatigue  that  they  were  glad  to 
rest  at  night.  Their  minds  instead  of  brooding  over  their 
lamentable  conditions  were  pleasantly  occupied  with  their 
work,  and  strengthened  in  proportion  to  the  improvement  of 
the  general  health.  Wlien  there  is  no  out-door  employjnent, 
or  the  inclemencies  of  the  weather  are  sucli  as  to  make  it  im- 
practicable, daily  employment  in  shops  should  be  enforced. 
These  patients  certainly  wi]l  not  be  benefited  by  removal  to 
an  asylum  if  allowed  to  spend  their  time  in  idleness,  and  such 
removal  will  prove  an  actual  harm  by  increasing  the  amount 
of  unoccupied  time,  some  of  which  under  ordinary  circum- 
stances would  have  been  spent  in  work  or  amusement.  On 
the  wards  they  should  be  closely  watched,  and  it  might  be  ad- 
visable to  have  them  occupy  a  bed  with  a  patient  not  addicted 
to  the  vice  who  might  exert  some  influence  over  them.  The 
medicines  employed  should  fulfill  the  following  indications  : 
improve  the  general  health,  remove  sexual  desire  and  pro- 
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cure  sleep.  Of  the  remedies  recommended  those  that  afforded 
the  best  results  were  the  preparations  of  iron,  the  bromides, 
chloral  hydrate  and  hyoscyamns.  Twenty  grains  of  potassium 
bromide  with  ten  drops  of  tiiict.  chloride  of  iron  three  times 
a  day,  and  forty  grains  of  chloral  hydrate  at  bed-time  iiave 
been  followed  by  marked  benefit  in  a  large  percentage  of 
cases.  Where  the  disease  has  progressed  to  a  stage  of  demen- 
tia, all  treatment  will  be  in  vain.  Cauterization  of  the  pre- 
puce has  been  made  use  of  with  indifferent  succcs-  i.i  a  niiiiibei" 
of  cases.  Mechanical  restraints,  as  confining  the  hands  and 
legs,  are  useless,  and  stimulate  the  desire  to  accomplish  what 
they  are  intended  to  prevent,  and  no  restraint  unless  too  bar- 
barous to  employ  would  prove  successful. 

In  conclusion  I  tliink  I  am  justified  in  making  the  follow- 
ing deductions  : 

I.  That  masturbation  is  an  exciting  cause  of  insanity. 

II.  That  in  a  small  percentage,  certain  physical  conditions 
are  present  due  to  the  vice,  and  may  prove  valuable  aids  in 
confirming  a  diagnosis. 

III.  That  the  general  health  of  insane  masturbatorsis  always 
impaired. 

lY.  That  the  diagnosis  in  the  first  stage  usually  is  difficult, 
and  comparatively  easy  in  the  second  stage. 

V.  That  the  prognosis  is  always  unfavorable  unless  the 
practice  is  discontinued. 

VI.  That  daily  exercise  carried  to  fatigue  is  an  important 
element  in  the  successful  treatment  of  these  undoers. 

VII.  That  they  are  not  benefited  by  removal  to  an  asylum 
if  allowed  to  spend  their  time  in  idleness. 

VIII.  That  certain  medicines  .by  improving  the  general 
health  and  removing  sexual  desire  prove  successful  in  some 
cases. 

IX.  That  cauterization  of  the  prepuce,  and  physical  re- 
straints, as  a  rule,  are  impracticable  or  useless. 
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Art.  IY.— the  ARCHITECTURE  AND  MECHANISM 
OF  THE  BRAIN. 


By  Edward  C.  Spitzka. 


PRELIMINARY  CONSIDERATIONS. 

ALL  liigher  manifestations  of  nerve  force  have  for  tlieir 
organic  substratum  some  one  or  several  of  the  organs 
collectively  designated  as  the  central  nervous  system. 

If  we  compare  the  mental  manifestations  in  a  given  series 
of  vertebrates  on  the  one  hand,  and  the  development  of  this 
central  nervous  system  in  tlie  same  series  on  the  other,  we 
shall  find  that  the  higher  the  mental  capacity,  the  more  pro- 
nounced is  the  differentiation  of  the  cerebro-spinal  axis. 

Ao-ain,  if  we  trace  out  the  successive  evolution  of  the  ner- 
vous  system  in  the  embryo,  we  find  that  the  earlier  embryos 
of  lower  and  of  higher  animals  are  in  this  respect  almost  un- 
distinguishable  from  each  other,  and  that  the  human  brain 
presents  phases  which  in  their  serial  succession  closely  simu- 
late a  series  of  adult  brains  of  lower  animals,  arranged  in 
their  respective  order  of  complexity. 

Just  as  it  is  therefore  evident  that  anatomically  the  sub- 
stratum of  the  human  mind  has  gradually  developed  from  a 
condition  far  simpler  than  that  of  the  brain  as  found  in  the 
adult,  so  may  we  infer  that  physiologically  the  highest  nervous, 
that  is  the  intellectual  manifestations,  are  based  in  part  on  the 
unconscious  registration  of  an  immense  phyllogenetlc  past, 
projected,  as  this  is,  in  the  anatomical  perfection,  produced 
gradatim. 

The  relations  of  the  embryonic  to  the  adult  nervous  system, 
in  the  light  of  this  conclusion,  assume  a  high  degree  of  im- 
portance, and  this  importance  is  enhanced  by  the  further  and 
practical  consideration  that  a  knowledge  of  the  embryonic 
nervous  system  bears  to  the  knowledge  of  the  adult  nervous 
system  the  same  relation  which  the  study  of  the  scafiblding 
of  an  edifice  bears  to  a  study  of  the  edifice  itself:  it  is  an 
almost  essential  preliminary. 
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The  cerebro-spinal  axis  of  the  adult  presents  us  with  such 
a  maze  of  ganglia,  such  complicated  topographical  relations, 
and  such  a  bewildering  labyrinth  of  unilateral  and  commis- 
sural associating  strands,  and  of  direct  as  well  as  decussated 
and  interrupted  projecting  tracts,  that  not  onl}'  the  student  of 
general  medicine,  but  even  many  of  those  who  devote  their 
attention  to  neurology,  abandon  the  task  of  obtaining  more 
than  a  knowledge  of  the  cerebral  outline  as  hopeless. 

To  lessen  the  labor  of  those  who  desire  to  understand  at 
least  so  much  of  the  cerebral  architecture  as  is  necessary  for 
the  comprehension  of  the  cerebral  mechanism,  is  the  object  of 
these  lines.  Following  the  architect's  example,  we  shall  en- 
deavor to  explain  the  human  brain,  by  tracing  its  foundations 
as  presented  in  the  embryo  and  lower  animals,  and  then  fol- 
lowing out  the  progressive  building  up  of  the  elaborate  super- 
structure which  this  organ  presents  in  the  human  adult. 

It  is  not  proposed  to  furnish  herewith  a  complete  embryology  or  com- 
parative anatomy  of  the  brain,  as  little  as  it  is  our  purpose  to  discuss  his- 
tological and  physiological  questions  as  such.  These  pages,  as  indicated  in 
their  title,  have  no  other  unity  in  their  plan  than  the  accommodation  of  the 
physiological  theory  to  the  anatomical  basis.  Wherever  the  results  of  col- 
lateral science  have  appeared  to  us  as  calculated  to  assist  in  the  clearer 
demonstration  of  the  cerebro-spinal  architecture,  we  have  not  hesitated  to 
employ  them.  At  the  same  time  we  have  avoided  these  themes,  where  their 
introduction  would  have  proved  at  best  but  a  useless  ballast. 

§  1.  The  characteristic  attributes  of  every  animated  being 
are  sensation  and  inotion.  Sensation  consists  in  the  molecular 
changes  induced  by  outward  influences  acting  on  the  animal ; 
motion  consists  in  other  molecular  changes  which  result  in 
any  alteration  of  the  animal's  position  or  form.  In  the  sim- 
plest, as  well  as  in  the  highest  animals,  motion  is  dependent 
on  sensation ;  without  sensation  to  guide  it,  motion  would  be 
an  entirely  useless  property.  It  is  evident  that  sensory  in- 
fluences must  precede  every  orderly  motor  reaction  I 

Since  both  sensation  and  motion  are  ultimately  reducible  to 
molecular  oscillations,  the  reaction  of  motion  on  the  sensory 
influence  must  be  considered  as  a  transmission  of  molecular 
oscillations/'rom  the  sensory  to  the  motor  end  organs.  Where 
the  animal  molecules  are  diffusely  and  homogeneously  mingled, 
so  that  sensory  and  motor  end  organs  are  not  differentiated,  it 
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is  easy  to  see  that  molecular  oscillations  must  be  transmitted 
from  one  to  the  other  bv  the  mere  contiguity  of  the  tissue 
molecules. 

The  course  of  progressive  development  is  to  make  the  ani- 
mal as  independent  of  its  immediate  surroundings  as  possible, 
that  is,  to  increase  '\\.%  freedom  of  choice. 

While  the  amoeba  will  go  on  forever  sending  out  its  sarcode- 
processes  and  encircling  floating  objects,  as  soon  as  these  come 
in  contact  with  it,  a  higher  animal  will,  under  the  same  cir- 
cumstances, have  the  choice  of  two  alternatives — alternatives 
which  the  simple  organization  of  the  amoeba  is  incapable  of 
holding,  the  am(jeba  being  a  blind  slave  to  the  immediate  jux- 
taposition of  its  sensory  and  motor  elements. 

§2.  The  freedom  of  choice  implies  that  the  current  passing 
from  the  sensory  to  the  motor  elements  shall  pass  through  an 
intercalated  medium.  Tliis  medium,  which  we  will  for  the 
present  assume  to  be  capable  of  either  liberating  or  inhibiting 
currents.,  is  the  nervous  system. 

§3.  The  nervous  system  follows  in  its  structure  the  same 
plan  exhibited  in  the  bodily  shape.  It  is  built  on  the  radiate 
plan  in  the  echinodermata,  it  is  distinctly  segmental  in  the 
arthropoda,  and  in  the  vertebrata  consists  of  an  axial  tube, 
which  is  also  segmental,  but  less  markedly  so  than  in  the 
arthropoda. 

Let  us  take  an  ideal  animal,  and  suppose  it  composed  of  a 
number  of  segments  arranged  end  to  end,  giving  it  a  worm- 
like shape.  We  will  suppose  each  segment  to  be  composed  of 
sensory  and  motor  elements,  and  a  nervous  system,  consisting 
of  a  simple  arc,  that  is,  a  ganglion  with  an  afferent  ^xq  from, 
the  sensory,  and  an  efferent  fibre  to  the  motor  apparatus. 
If  this  were  the  sum  total  of  the  nervous  system,  each  seg- 
ment would  appreciate  sensation  and  enact  movements  en- 
tirely independent  of  the  whole  animal,  and  if  impressions  of 
different  kinds  were  brought  to  bear  on  different  segments, 
these  segments  would  act  so  as  to  interfere  with  each  other! 

The  organic  necessity  under  which  the  animal  is  placed,  de- 
mands harmony  of  action,  and  to  produce  this,  it  is  necessary 
that  the  ganglia  of  different  segments  shall  be  in  some  sort  of 
union.     This  union  is  effected  by  the  associating  tracts. 
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Tlirougli  the  tracts  which  connect  the  ganglion  with  the 
sensory  and  motor  peripliery  of  the  same  segment,  the  latter 
are  projected  in  tlie  ganglion;  these  are,  therefore,  hs 2Jroject- 
irig  tracts. 

The  basis  of  the  most,  as  of  the  less  complex  nervous  sj's- 
tems,  is  a  series  of  ganglia,  with  projecting  and  associating 
fibres. 

^4.  As  the  extensitj  of  a  given  force  depends  upon  the 
mass  of  molecules,  whose  oscillation  determines  tliat  force, 
it  is  clear  that  the  larger  the  segment,  in  other  words,  the 
more  developed  its  sensory  and  motor  organs,  the  larger  must 
be  the  ganglion  of  that  segment. 

From  this  fact  we  derive  the  first  great  law  of  the  cerebral 
architecture,  namely,  a  ganglion  {centre)  folloios  in  develop- 
ment the  development  of  the  i)eri2)hery,  which  is  projected  in 
that  ganglion. 

The  lumbar  eulargement  is  more  marked  in  animals  possessing  powerful 
posterior  extremities  (man,  kangaroo)  than  in  those  possessing  weak  or 
rudimentary  ones  (bat,  porpoise).  The  cervical  eulargement  is  proportion- 
ately larger  in  the  bat,  with  its  anterior  extremities  over-developed,  and  in 
the  mole  (for  a  similar  reason),  than  in  the  dog  and  rabbit.  The  oculo- 
motor and  trochlearis  nuclei  are  almost  absent  in  the  pipistrella  bat,  and 
entirely  so  in  the  mole,  since  the  eyes  of  the  former  are  poorly  developed, 
and  those  of  the  latter  rudimentary.  The  lower  facial  nucleus  of  the  ele- 
phant follows  the  hypertrophy  of  the  facial  muscles  (trunk)  ;  the  hypo- 
glossal nucleus  in  the  seal  is  reduced,  just  as  the  tongue  is  limited  in  motion. 
The  anterior  tubercles  of  the  corpora  quadrigemina  are  atrophic  in  the  bat 
and  mole  for  the  same  reason  assigned  in  the  case  of  the  oculo  motor  nuclei; 
and  in  the  land  turtles  the  extreme  atrophy  of  the  parietal  muscles  in  the 
dorsal  region  is  accompanied  by  a  greater  diminution  in  the  area  of,  and 
number  of  cells  in  the  dorsal  grey  matter,  than  in  any  other  animal.  Per 
contra,  in  the  axolotl  and  other  urodela,  as  well  as  in  the  apodal  lacertians 
(pseudopus)  and  snakes  (anaconda,  boa,  rattlesnake),  the  cervical  and  lumbar 
enlargements  are  either  scarcely,  or  not  at  all  perceptible,  just  as  the  limbs 
are  absent  or  insignificant. 

§5.  The  ancestral  vertebrate  was  a  swimming  animal,  and 
its  locomotion  took  place  in  tiie  direction  of  the  long  axis.  It 
was  built  upon  the  segmental  type,  and  the  nervous  system 
may,  for  the  clearer  demonstration  of  what  is  to  follow,  be 
considered  as  ct)mpose(l  merely  of  a  series  of  segmental  gan- 
glia, and  projecting  as  well  as  associating  tracts,  such  as  were 
mentioned  above   (^3).     As  the   segments  in   this   ideal   pro- 
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i::eiiitor  were  originally  all  alike,  the  segmental  ganglia  must 
also  be  considered  as  alike,  and  none  of  tlicm  as  preponder- 
ating over  the  other. 

It  alters  nothing  of  this  representation  that  even  tiie  simplest  living  verte- 
brates possess  an  unsegmcnted  nervous  tube.  Tlie  ganglionic  segments  are 
to  be  considered  as  iiaving  fused  typographically,  while  physiologically  tliey 
have  maintained  their  segmental  distinctness.  With  all  this,  the  nervous 
axis,  even  in  high  animals,  exhibits  a  tegmental  derivation.  In  some  tish 
(orthagoriscus,  and  our  common  gurnard)  the  spinal  cord  is  composed  of  u 
series  of  enlargements,  from  each  of  which  a  pair  of  nerves  arise  ;  and  all 
histologists  must  have  remarked,  in  preparing  sections  from  the  human 
spinal  cord,  how  a  series  of  sections  will  be  poor  in  ganglionic  bodies,  the 
next  will  be  rich  in  these  ;  again  a  barren  field  will  follow,  and  so  on  in  a 
quite  regular  alternation.  The  intervertebral  ganglia,  derived  as  they  are 
from  the  medullary  tube,  maintain  their  segmental  individuality  throughout. 

Now  as  this  creature  progressed  through  the  water,  the  an- 
terior segments  ^^  ere,  those  Mdiich  first  encountei'ed  the  foreign 
objects  floating  in  the  same  medium  ;  it  was  for  these  segments 
to  determine  whether  these  objects  were  inimical  or  indiffer- 
ent or  desirable  to  its  individual  ends!  In  the  course  of  count- 
less ages  and  through  natural  selection,  the  sensory  peripherj' 
therefore  underwent  a  high  specialization  here.,  certain  of  the 
end  orgMiis  thus  appear  specially  destined  to  appreciate  the 
quality  of  the  medium  inhabited  (olfactory),  others  to  receive 
the  rays  of  light,  others  certnin  oscillations  of  the  surroundings 
(auditory),  others  finally,  the  strictly  tactile  organs,  undergo  an 
elaboration  as  such  (tentacles,  cirrhi). 

But  not  only  did  certain  special  sense  peripheries  develop 
on  the  anterior  or  head  segments,  peculiar  and  important 
motor  contrivances  also  became  necessary.  In  tiie  first  place, 
since  the  head  end  was  the  first  to  encounter  the  prey  to  he 
captured  or  the  enemy  to  be  warded  off,  it  was  provided  with 
powerful  mandibular  muscles,  and  muscles  of  deglutition. 

Since  in  a  water  inhabitant,  the  respiratory  medium  was  a 
fluid  rtishing  in  at  the  mouth,  as  the  cr.'ature  progressed 
tlirough  the  water,  the  anterior  or  head  part  of  the  digestive 
tract  underwent  a  modification  resulting  in  the  formation  of 
gills  at  the  very  point  where  the  respiratory  medium  was  not 
rendered  impure,  as  it  would  have  been  if  it  had  had  to  pass 
through  the  whole  length  of  the  animal  before  becoming  util- 
ized.    And  since  the  object  of  the  respiratory  apparatus  was 


618  Spitzka — Architecture  of  the  Brain. 

to  bring  the  circulating  iluids  within  the  animal  in  contact 
with  the  gases  contained  in  the  respired  medium,  what  more 
natural  than  that  the  circulatory  centre,  the  heart,*  should  be 
also  situated  in  the  head  end  ^  The  nearer  the  gills  the  heart, 
the  less  force  is  lost  by  the  branchial  blood-current. 

Bearing  in  mind  our  first  law  announced,  we  perceive  in 
this  differentiation  of  the  head  periphery.,  the  reason  for  the 
great  development  of  the  head  centre.  The  eye,  the  regio 
olfactoria.,  the  organ  of  Corti,  the  semi-circular  canals,  the 
gustatory  papilla,  the  muscles  of  deglutition,  of  ocular  motion, 
of  the  maxillaries,  as  well  as  the  great  centres  of  circulation 
and  respiration,  are  all  concentrated  on  tlie  first  few  segments 
of  the  body,  and  it  is  for  the  ganglia  of  these  segments  to  in- 
crease correspondingly.  Thus  it  is  that  the  first  ganglia  pre- 
ponderate over  all  the  others  as  a  Br&in.  And  thus  it  is  that 
the  brain  shows  such  complex  relations  in  contrast  with  the 
relative  uniformity  found  throughout  the  spinal  cord. 

§  6.  But  it  was  not  only  the  ganglia  of  olfaction,  smell, 
taste,  mastication,  respiration  and  circulation  that  underwent 
such  an  increase  in  dimensions;  superior  as  they  were  in  func- 
tional importance  to  all  the  other  ganglia,  and  exerting  there- 
fore a  control  over  these  others,  it  followed  that  the  associating 
^raci'^  joining  the  cerebral  and  spinal  centres  predominated  over 
tlie  associating  tracts  joining  the  spinal  centres  to  their  fellows. 

The  higher  a  brain  in  the  scale,  the  more  complex,  the  more 
voluminous  also  the  tracts  joining  the  brain  and  cord  in  func- 
tional union. 

We  have  here  a  fundamental  law  of  tlie  cerebral  mechanism  : 
The  highest  functions  do  not  reside  in  any  special  centre.,  hut 
in  the  functional  union  of  several  centres  through  associating 
tracts. 

Before  adding  further  explanations  of  this  law,  and  in  order 
to  understand  its  exact  application,  other  features  of  the  cere- 
bro-spinal  architecture  dependent  on  its  embryological  devel- 
opment, must  be  understood  as  a  ])reliminary. 

It  must  not  be  forgotten  that  while  the  embi-yonic  developments  in  their 
main  features  correspond  to  the  ideal  progression  of  the  vertebrate  series  in 

*  In  embryos  and  lower  vertebrates  the  heart  is  in  the  cephalic  and  cer- 
vical regions, 
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evolution,  that  there  are  many  modifications  for  special  purposes,  which  for- 
bid the  regarding  of  the  embryonic  as  an  exact  reproduction  of  the  phyllo- 
genetic  development.  On  the  other  hand  we  should 'not  fall  into  the  error 
which  has  found  an  expression  in  many  current  works,  that  the  develop- 
ment of  nervous  centres  necessarily  follows  in  the  order  of  their  functional 
rank.  In  a  general  way  this  is  true,  but  a  few  months  before  bulh  the  spinal 
cord  is  as  far  from  perfection  as  several  higher  centres. 

Embryological  development,  in  short,  follows  phyllogenetic  and  physio- 
logical generalizations  in  their  main  features  only,  and  is  not  an  exact  pic- 
ture of  either. 

§  7.  Chemical  analysis*  shows  that  the  ovnm  contains  the 
same  protein  compounds  which  are  characteristic  of  the  ner- 
vous tissues.  But  while  in  the  adult,  these  compounds  are 
concentrated  in  certain  depots  and  so  disposed  as  to  wield  an 
orderly  and  methodic  control  over  the  other  portions  of  the 
organism,  they  are  in  the  ovum  uniformly  diffused  throughout 
its  substance. 

§  8.  To  this  simple  condition  of  the  ovuline  germ,  there  is 
an  analogue  in  the  lowest  forms  of  the  protozoa.  The  amoeba 
is  composed  of  as  uniform  a  substance  as  the  holoblastic  G^g-, 
and  just  as  each  portion  of  the  amceba  is  like  to  every  other 
portion,  so  does  each  portion  share  all  the  functions  of  the  en- 
tire animal.  Any  and  every  part  of  this  simple  creature  is 
endoM-ed  with  motion  and  sensation,  besides  the  more  purely 
vegetative  functions. 

Here  evidently  the  nervous  and  non-nervous  constituents 
must  be  chaotically  intermingled,  as  compared  with  the  degree 
of  separation  attained  in  higher  animals. 

From  the  optical  and  physiological  similarity  of  the  ovuline 
to  the  amoeboid  j^rotoplasm  we  are  justified  in  inferring  that 
the  former  like  the  latter  contains  representatives  of  the  ner- 
vous tissues,  uniformly  and  diffusely  distributed  throughout  its 
mass. 

The  correctness  of  this  analogy  is  borne  out  by  the  fact  that  the  impreg- 
nated as  well  as  in  a  lesser  degree  the  unimpreguated  germs  manifest  anue^ 
bold  movements.  The  germ  of  the  trout,  on  account  of  its  size  and  transpa- 
rency, presents  the  finest  illustration  of  these  movements  with  which  we  are 
acquainted;  it  sends  forth  long  processes,  spreading  out  flat  over  the  nutri- 
tive yolk,  or  collects  itself  into  a  spherical  clump,  all  the  while  exhibiting 
flowing  motions  of  its  protoplasmic  granules  so  distinct  as  to  be  visible  even 
under  a  low  power. 

*  Hoppe-Seyler,  Med.-OhemiscJte  Untei-suchungen,  1867. 
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§  9.  This  crude  condition  of  the  germ  merges  into  a  higher 
one,  even  before  the  act  of  impregnation  takes  place.  Preced- 
ing and  accompanying  this  act,  groupings  of  the  liner  and 
coarser  grained  protoplasms  into  separate  formations  have  been 
observed*  with  other  changes,  which  although  they  are  not 
as  yet  susceptible  of  a  clear  interpretation,  must  be  considered 
as  preparatory  stages  of  the  more  profound  differentiation 
which  inaugurates  segmentation. 

§  10.  Segmentation  begins  by  the  cleavage  of  the  germ  into 
two  unequal^  heinisplieres.  Both  alike  undergo  repeated  sub- 
divisions until  the  well-known  mulberry  appearance  ensues. 
It  is  noteworthy  that  the  larger  hemisphere  which  furnishes 
the  substratum  of  the  central  nervous  system  (as  we  shall  see) 
segments  much  more  rapidly  than  the  lesser.  From  this  it 
naturally  results  that  the  derivatives  from  the  larger  hemi- 
sphere must  spread  out  over  and  finally  surround  the  deriva- 
tives of  the  other,  and  as  these  latter  have  by  a  central  sepa- 
ration of  their  elements,  become  arranged  like  a  sac  around  a 
cavity,  and  are  in  their  turn  lined  without  by  the  former,  we 
have  the  now  vesicular  ovum  composed  of  two  concentric  hol- 
low spheres.  These  are  known  from  their  relative  position 
as  the  ectoderm  and  the  entoderm. 

§  11.  The  ectoderm,  c/iiefly  devoted  to  the  huildiny  up  of 
tJie  OH^rvous  system  and  the  organs  of  special  sense,  is  derived 
from  the  larger  hemisphere  referred  to  above,  and  allusion 
has  been  made  to  the  fact  as  being  of  some  significance,  that 
the  primordial  substratum  of  the  nervous  axis  exhibits  a  far 
greater  activity  in  the  course  of  segmentation,  than  the  sub- 
stratum of  most  other  organs.  It  seems  as  if  the  higher 
functional  jpotentiality  of  the  nervous  tissues  were  heralded 
in  this  more  inte^ise  segmentative  energy. 

§  12.  A  portion  of  the  vesicular  ovum  is  remarked  as  being 
the  seat  of  those  changes  which  are  most  intimately  related  to 
the  development  of  the  embryo,  it  is  therefore  known  as  the 
area  embryonicai  within  its  limits  the  entoderm  separates  into 
two  layers,  ot  which  the  deepest  is  known  as  the  hypoblast, 

*  By  Eiiuor,  Rnniiti,  Ed.  van  Beiiedeu,  van  Ba'iibeke,  Balbiaui,  Shenk, 
Torok,  Got'tte,  Hcrtwig  and  Fol, 
f  Ed.  vuu  Beneden. 
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and  the  other,  nearer  the  surface,  as  the  mesoblast.  The 
latter  is  just  beneath  the  ectoderm,  which  for  purposes  of 
noraenchitural  uniformity  we  shall  henceforth  designate  as  the 
epiblast.  There  are  therefore  three  strata  in  the  area,  which 
at  first  are  mere  membranous  expansions,  overlying  each  other ; 
but  soon  a  thickening  occurs  in  the  outer  layer  or  epiblast, 
which  forms  the  starting-point  of  the  numerous  and  intricate 
changes  culminating  in  the  formation  of  the  brain  and  cord. 

§  13.  This  thickening  is  in  the  axis  of  the  future  embryo, 
and  is  due  to  a  local  increase  in  size  and  number  of  the  epi- 
thelium-like cells  of  the  epiblast ;  it  is  the  primitive  medul- 
lary lamina.  In  obedience  to  certain  laws  of  growth  which  it 
does  not  lie  within  our  province  to  discuss  here,  this  lamina 
becomes  bent  parallel  to  its  long  axis,  like,  to  use  a  homely 
comparison,  a  long  strip  of  tin  would  be  rolled  to  form  a  gut- 
ter. The  bending  process  is  continued,  so  that  the  gutter  be- 
comes a  pipe;  in  other  words  the  lamina  which  was  gradually 
transformed  into  the  medullary  groove  is  now  a  medullary  tttbe. 

Although  embryologists  have  long  corrected  the  old  eiror  that  the  primi- 
tive streak  and  primitive  groove  are  the  precursors  of  the  medullary  tube,  yet 
several  works  on  the  central  nervous  system  still  cling  to  this  erroneous  and 
antiquated  notion.  This  may  serve  to  excuse  a  special  reference  to  the  fact 
(which  reference  ought  to  be  superfluous)  that  the  primitive  groove  or  furrow 
is  a  temporary  appearance,  early  and  entirely  obliterated,  of  no  relation  to 
the  nervous  system,  and  having  a  signification  only  for  the  zoologist,  as 
demonstrating  the  existence  of  a  gastrula  stage  in  vertebrates. 

§  14r.  From  the  walls  of  this  tube  are  developed  the  nervous 
tissues  of  the  central  nervous  axis.  The  canal  itself  is  the 
forerunner  of  the  central  canal  of  the  spinal  cord  as  well  as  of 
the  true  cerebral  ventricles. 

§  15.  It  is  by  local- differentiation,  b}'  preponderating  growth 
of  this,  or  atrophy  of  that  part  of  the  tube,  by  the  mechanical 
influence  of  surrounding  protective  capsules,  or  the  as  yet  un- 
dissolved connections  with  other  embryonic  structures,  that  the 
manifold  differences  of  various  sections  of  the  cerebro-spinal 
axis  are  to  be  explained. 

However  complex  the  cerebrum,  however  numerous  and 
apparently  distinct  from  their  surroundings  the  basilar  ganglia 
and  the  nerve  nuclei,  however  intricate  the  course  of  the  ner- 
vous tracts  of  the  isthmus  in  their  primordial  origin,  they  are 
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no  more  complex  and  no  more  differentiated  than  are  the 
nervous  elements  of  the  cord.  From  the  olfactory  lobe  to  the 
conus  terminalis  all  nervous  tissue  is  originally  represented  by 
a  simple  epithelial  tithe. 

§  16.  We  have  already  (§  4-5)  in  speaking  of  the  ideal  an- 
cestral vertebrate  referred  to  the  close  connection  existing 
between  the  nerve  centre  and  periphery  of  each  animal  seg- 
ment. The  same  close  connection  is  maintained  in  the  em- 
bryo of  the  highest  animals  and  this  is  the  foundation  of  one 
of  the  most  important  modifications  of  the  central  nervous  axis. 
It  is  clear  that  the  epiblast  thickening  when  it  becomes 
gradually  indented  and  rolled  into  a  tube,  must  retain  its  con- 
nection with  the  parent  epihlast  longest  at  its  dorsal  aspect, 
while  the  ventral  aspect  is  driven  down  among  the  subdivisions 
of  the  mesoblast.  Now  as  delicate  fibrils  begin  to  unite  the 
medullary  tube  with  the  surrounding  parts,  and  following  the 
law  of  propinquity,  connect  each  part  of  the  medullary  tube 
with  those  neighboring  parts  which  are  nearest  to  it,  it  results 
that  the  dorsal  aspect  is  connected  through  the  primitive  nerve 
fibrils  with  the  parent  epiblast,  the  ventral  (and  lateral)  aspect 
with  the  mesoblast.  The  epiblast  develops  the  sensory,  the 
mesoblast  develops  the  wzc-^or  end  organs.  Hence  ^Ye  have  a 
fundamental  difi'erentiation  of  the  nerve  axis  here,  which  is 
destined  to  influence  the  architecture  of  the  brain  and  cord 
throughout  life.  The  dorsal  {posterior)  portion  of  the  nervous 
axis  is  connected  with  sensory  organs,  the  ventral  {anterior  and 
lateral)  portion  is  connected  with  muscles. 

The  accompanyirm:  diagrams  (schematized  from  sections  transverse  to 
tlie  axis  of  rabbit  embryos  of  different  stages)  may  serve  to  elucidate  this 
relation.  In  all  the  epiblast  is  represented  as  composed  of  black  quincunx 
spots,  the  mesoblast  as  striated,  the  hypoblast  by  open  cubes. 

Figure  1  represents  the  earlier 
stage;  here  the  three  layers,  epi- 
blast,   mesoblast,    and    hypoblast 
overlie  each  other  as  flat  expan- 
sions; the  epiblast  (e)  exhibits  a 
medial  thickening,  the  medullary 
lamina  {C^). 
In  a  later  stage  (Fig.  2)  the  whole  dorsal  contour  of  the  embryo  becomes 
more  convex;  the  medullary  lamina  becomes  metamorphosed  into  the  me- 
dullary groove  (e);  the  dorsal  aspect  of  the  medullary  groove  can  be  seen  to 
be  continuous  with  the  parent  epiblast,  and  this  is  the  future  sensory  seg- 
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meut  of  the  medullary  tube.  The  other  or  ventral  part  of  the  medullary 
lamina  has  moved  to  a  position  intermediate  between  the  axial  chorda  and 
the  protovert^brse  (p),  from  which  the  voluntary  muscles  are  derived. 

The  mesoblast  shows  three  primary 
subdivisions:  one  medial  (the  chorda) 
and  two  lateral  parts.  The  lateral 
parts  divide  in  turn  into  the  proto- 
vertebrae  (better  termed  segments, 
Gotte,  Entwicklung  der  Unke)  which 
lie  nearest  the  medullary  tube,  and 
the  lateral  laminte  (segmental  lam- 
inae, Gotte,  ibidem).  The  cavity  rep- 
resented in  the  diagram  as  situated  within  the  protovertebrae  becomes 
obliterated;  it  is  an  isolated  division  of  the  slit  observed  between  the 
inner  and  outer  lamellis  of  the  lateral  laminse.  This  slit  is  the  ca'loma,  or 
to  use  the  more  expressive  polysyllable,  the  branchio-pleuro-pericardio-perit- 
oneal  cavity. 

The  lamella  on  its  outer  side  does  not 
interest  us  here;  the  lamella  on  the  inner 
side,  as  .shown  in  Fig.  3,  forms  the  invol- 
untary muscles  of  the  aorta  (A),  thence 
the  inner  lamellae  of  opposite  sides  join 
to  form  the  mesenter}-  (m)  and  then  sur- 
round the  hypoblast,  which  has  closed  to 
form  the  enteric  epithelial  tube  as  the  mus- 
cular tunic  of  the  viscera. 

The  cross-piece  (x)  uniting  the  outer 
and  inner  lamella;,  is  the  basis  of  the 
urogenital  system. 

Now  it.  is  easy  to  see  that  froyn  the  be- 
ginning the  dorsal  part  of  the  medullary 
tube,  when  its  fibrillae  sought  peripheral  connections  (according  to  Hensen 
it  is  doubtful  whether  protoplasmic  connections  of  the  cells  formed  after 
segmentation  are  ever  absent)  must  naturally  have  connected  with  the  parent 
epiblast  (Hornsinnesblatt),  or  the  sensory  and  epithelial  layer  of  the  integ- 
ument. And  also  that  the  ventral  and  lateral  aspect  must  connect  with  the 
voluntary  and  involuntary  motors.  The  subsequent  union  of  the  concen- 
trated roots  is  a  matter  of  purely  mechanical  moment,  and  does  not  alter 
this  relation. 

At  the  point  where  the  parent  epiblast  was  longest  in  connection  with  the 
medullary  tube,  the  ganglia  of  the  posterior  roots  (gasserian  and  interverte- 
bral) are  developed  (these  are  not  represented).  It  seems  that  cells  analogous 
to  those  of  these  ganglia  are  contained  permanently  icithin  the  nervous  system, 
lit  two  points  wJiere  the  mechanical  factors  which  determine  the  separation  of  the 
inteitertebral  ganglia  are  absent  oi-  imperfectly  exercised,  that  is  in  the  anterior 
segments  of  the  medullary  tube;  to  us  it  has  always  seemed  a.s  if  the  spheri- 
cal nerve  cells  of  the  dorsal  grey  of  the  aqueduct  and  the  cells  of  the  locus 
cfprulen  were  of  this  kind. 

It  may  be  well  to  state  here  that  originally  the  nerve  roots  are  diffuse  and 


Fig.  3. 
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uiiit'irmly  scattered  around  tlie  periphery  of  Uie  inedullarj^  tube,  and  that 
condensations  at  the  root-zones  occur  only  seconihirily. 

The  fibrillge  which  compose  the  future  while  coveriii;^'  of  the  celhdar  layer 
of  the  tube,  show,  according  to  Hensen,*  three  fundamental  systems,  a  ver- 
tical and  a  radiatory,  besides  a  circular.  With  advancing  development  the 
radiatory  concentrates  itself  and  develops  at  the  expense  of  the  longitudinal 
at  the  root-zones  and  raphes;  the  vertical  develops  at  the  expense  of  the 
radiatory  between  the  root-zones,  that  is,  in  the  white  columns.  The  circular 
attains  an  important  degree  of  development  in  the  arciform  fibres,  the  resti- 
form  decussation,  trapezium  and  pons. 

We  have  satisfied  ourselves  that  this  view  of  Hensen  is  correct,  and  agree 
with  that  author  that  the  employment  of  the  routine  Canada  balsam  and 
damar  mounting  of  specimens,  renders  many  of  the  finer  points  in  histoge- 
nesis invisible.  But  even  in  balsam  specimens  we  have  been  able  to  .see  the 
multiplicity  of  the  primitive  rootlets  (rabbit  and  batrachian  embryos);  hae- 
matoxylin  specimens  from  chicks  ranging  from  the  fourth  to  the  twelfth 
day  of  incubation  finely  show  the  gradual  replacement  of  the  uniform  retic- 
ular arrangement  of  the  fibrils,  by  the  permanent  fasciculi,  at  the  expense 
of  the  outermost  line  of  the  proliferating  cells  of  the  tube. 

It  appears  to  us  that  just  as  the  general  difierentiation  of  a  motor  and  sen- 
sory district  is  explicable  by  the  law  of  propinquity,  that  finer  differentiations 
can  be  similarly  traced,  up  to  a  certain  point.  The  ventral  muscles  of  the 
trunk  and  the  flexors  of  the  extremities  would  have  their  nuclei  neaier  the 
anterior  commissure;  those  of  the  back -and  the  extensors  of  the  extremities 
nearer  the  so-called  lateral  cornu.  Tiirck  (Sitz,  5e?'2c/i^  rfer  Wiener  Ahirl., 
Band  VI.)  has  proven  a  corresponding  arrangement  of  the  sensory  provinces, 
referrable  to  the  same  embryological  propinquity. 

§  17.  As  yet  the  iiiedtillaiy  tube  consists  of  nothing  but 
more  or  less  cubical  and  cylindrical  cells,  therefore  we  cannot 
speak  of  grey  or  of  white  substance:  hoth  are  yet  to  be  formed 
from  these  cells. 

§  18.  Immediately  surrounding  the  lumen  of  the  medullary 
canal,  the  cells  retain  their  epithelial  character,  and  become  in 
the  adult  the  epithelium  of  the  ventricular  and  spinal  epen- 
dymas. 

§  19.  Further  outwards  while  the  cells  undergo  prolifera- 
tion, their  protoplasm  loses  its  contour ;  the  cell  bodies  run 
together  into  a  common  mass,  and  the  medullary  tube  exhibits 
the  appearance  of  a  uniform  blastema,  containing  a  large 
number  of  nuclei.  These  nticlei  are  the  centres  of  formation 
for  the  ganglionic  hodies  commonl)'  termed  nerve  cells. 

j^  20.  At  the  same  time,  the  fused  protoplasm  of  the  cells 
develops,  delicate  fibrils.      These  fibrils  soon  extend  beyond 

*  Hensen,  "  Entwicklung  cles  Kaninchens." 
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the  limits  of  tlic  cells,  so  that  we  now  have  an  inner  portion 
of  the  tube  composed  of  the  blastema  and  apparently  free 
nuclei,  and  an  outer  composed  of  delicate  fibrils  wdiich  have 
developed  from  the  bhistema,  and  are  more  or  less  in  connec- 
tion with  it.  In  very  early  embryos  this  fibrillary  layer  is 
an  almost  undemonstrable  mere  outer  lining  of  the  medul- 
lary tube,  but  it  grows  rapidly,  and  by  sul)seqi*3nt  nutritive 
chano;es,  its  librils  become  enveloi^ed  bv  mvelin.  o-ivinH:  it  the 
characteristic  appeai-ance  of  white  snl)stance.  Within  the 
area  of  the  nucleated  l)lastema,  thei'C  are  also  fibrils;  but  here 
they  do  not  as  a  rule  develop  as  differentiated  a  sheath  as  the 
fibrils  in  the  white  substance. 

§  21.  jSTow  the  central  nervous  system  contains  two  great 
categories  of  substances.  The  one  wiiich  lies  nearest  the 
lumen  of  the  medullary  canal  lias  been  proven  by  experiment 
to  be  the  seat  of  those  molecular  oscillations  which  determine 
the  reception  of  impressions,  and  the  motor  reaction  on  these 
impressions.  The  substance  of  which  it  is  composed  usually 
exhibits  itself  in  certain  accumulations  known  as  ^auijlia,  for 
which  reason  we  shall  speak  of  it  as  ganglionic  substance.  It 
is  indifferent  for  the  first  stages  of  this  inquiry  what  the  mor- 
phological arrangement  of  this  ganglionic  matter  may  be, 
whether  it  is  arranged  in  cornua  as  in  the  cord,  in  nuclei  as  in 
the  medulla,  in  scattered  and  diffused  formations  as  in  the  en- 
tire isthmus,  in  large  nodular  accumulations,  or  surface  expan- 
sions, as  in  the  basi  cerebral  ganglia  and  the  cortical  grey  sub- 
stance;  ganglionic  matter  has  these  fundamental  physiological 
attributes,  that  it  receives  impressions  and  generates  motor 
impulses. 

§  22.  The  second  category  is  one  witliout  which  the  first, 
notwithstanding  its  high  organization,  would  be  a  mere  mass 
of  functionless  living  matter.  It  has  for  its  object  the  uniting 
of  the  ganglionic  substance  with  the  other  tissues  of  the  body. 
If  this  tissue  is  a  sensory  organ,  it  conveys  the  injpressions 
received  by  this  organ  to  the  ganglionic  substance;  if  this 
tissue  is  a  muscle,  it  conveys  motor  impulses /Vom  the  gangli- 
onic substance  to  tlic  muscle.  In  Ijoth  instances  it  plays  the 
role  of  a  conductor;  and,  therefore,  we  speak  of  it  as  the  con- 
ducting substance. 
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Anatomically,  the  ganglionic  and  conducting  substances  are  not  sharply 
demarcated.  While  those  conducting  strands,  which  for  their  more  thorough 
isolation  are  provided  with  a  myelin  sheath,  are  grouped  together  in  distinct 
fasciculi,  the  naked  or  grey  fibres  run  directly  into  the  grey  substance.  So 
that  while  the  white  substance  is  purely  conducting,  the  grey  is  both  gan- 
glionic and  conducting.  In  many  localities  even  white  fibres  encroach  on 
the  ganglionic  substance,  as  in  the  strands  found  in  the  fourth  layer  of  the 
cerebral  cortex,  the  white  layer  of  the  occipital  cortex,  and  many  other 
localities. 

§  23.  It  is  an  error  to  believe  that  tlie  evolution  of  nerve 
force  implies  the  existence  of  distinct  iibres  and  of  so-called 
nerve  cells.  Any  protoplasmic  accumulation  of  the  chemical 
composition  of  ganglionic  tissue,  placed  under  the  same  in- 
fluences as  the  latter  is  placed  under  in  the  living  animal,  is 
capable  of  developing  nerve  force.  In  the  lower  forms  of 
animal  life  a  uniform  blastema  with  or  without  nuclei,  and 
entirely  devoid  of  nerve  cells,  is  frequently  all  that  represents 
a  ganglion,  and  the  afferent  and  efferent  strands  connected 
with  such  a  simple  structure  are  composed  of  an  infinite  num- 
ber of  granules  which  show  no  librillary  arrangement. 

Now  as  these  lower  animals  are  capable  of  performing  com- 
parativel}"  complicated  acts,  and  as  the  performance  of  compli- 
cated acts  implies  that  the  nerve  machinery  shall  exhibit  a 
certain  constancy  in  its  action,  it  is  evident  that  there  mnst  be 
something  in  the  molecular  arrangements  which  forces  the 
nerve  currents  to  travel  in  given  paths — paths  which  are  de- 
fined and  permanent,  physiologically  speaking,  though  un- 
distinguishable  to  the  anatomist  I 

§  24.  With  the  gi'eater  complexity  of  peripheral  and  intrin- 
sic connections  which  the  nerve  axis  presents  in  higher  animals, 
the  molecules  begin  to  present  that  definite  arrangement  to 
the  eye  whose  existence  in  lower  animals  was  impalpable,  ex- 
cept to  physiological  deduction.  The  increased  jpenfection  of 
the  nervous  system  is  marked  hy  a  progressive  tendency  to 
isolation  of  the  conducting  strands.  We  have  the  granules 
grouping  themselves  in  granule-rows,  or  fibrils;  and  finally 
we  have  these  fibrils  surrounded  by  an  isolating  sheath. 

At  first  in  the  embryo  (§20)  we  have  the  conducting  sub- 
stance grouped  in  fibrils,  which  are  connected  with  the  peri- 
phery on  the  one  hand,  and  terminate  in  the  blastema,  which 
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contains  the  nuclei  of  the  originally  distinct  epithelia  of  the 
medullary  tube,  on  the  other. 

§  25.  Radiating  inwards  through  the  substance  of  this  tube, 
these  fibrils  make  their  way  by  creeping  between,  and  mean- 
dering amongst,  the  free  nuclei.  At  many  points  it  can  be 
clearly  perceived  that  these  fibrils  form  distinct  groups  around 
one  or  other  of  the  free  nuclei,  and  in  doing  so  they  include 
in  their  meshes  a  quantity  of  the  blastema  which  surrounded 
the  nucleus  (Fig.  4).  In  this  manner  the  ganglionic  bodies 
are  formed  ;  a  ganglionic  body,  therefore,  consists  of  a  nucleus, 
a  certain  amount  of  protoplasm  around  this  nucleus,  and  of  a 
greater  or  lesser  number  of  fibrils  which  pass  through,  or  at 
least  penetrate  into  this  protoplasm. 

^  2H.  The  ganglionic  corpuscle  is  hence  a  very  complex 
body,  and  is  not  a  cell  in  the  proper  sense  of  that  term ;  but 
tradition  has  distinguished  it  as  the  nerve  or  ganglion,  cell, 
and  as  these  terms  will  probably  be  adhered  to  in  the  English 
language  to  the  end  of  time,  we  shall  also  use  them,  for  the 
better  comprehension  of  the  reader,  with  the  reservation 
mentioned. 

A 


Fig.  4. 


Section  from  the  floor  of  the  fourth  ventricle  at  its  posterior  part  (meno- 
bi'uncMis  lateralis,  or  American  proteus);  A,  epithelium  of  ventricular  floor, 
showing  the  large  granular  nuclei  of  the  epithelia  ;  B,  nuclei,  showing  a 
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transition  to  the  nuclei  of  nerve  cells  ;  C,  fibrillse,  with  scattered  proto- 
plasm; D,  fibrils  grouped  into  the  process  of  a  nerve  cell,  directed  to  raphe; 
E,  white  substance.    X  350  diameters  from  author's  specimen. 

§  27.  From  the  fact  that  nerve  cells  are  absent  in  very  low 
animals,  and  that  they  become  better  and  better  developed 
and  more  and  more  numerous  as  we  pass  upward  in  the  ani- 
mal scale,  but  one  inference  can  be  drawn,  namely,  that  the 
nerve  cell  is  the  ultimate  functional  centre  of  the  nervous  sys- 
tem in  man  and  other  higher  animals. 

It  is  necessary  to  insist  on  this  fact,  long  ago  accepted  as  a  foregone  con- 
clusion, but  recently  attacked  or  questioned  by  some  of  our  most  eminent 
investigators.  Some  have  claimed  that  the  neuroglia  is  the  real  central 
field  of  nerve  force,  and  that  the  nerve  cell  is  merely  a  passage  point  for 
conducting  fibrils,  which  are  thus  brought  into  a  definite  arrangement  prior 
to  their  peripheral  distribution.  To  this  it  can  be  answered  that  the  neu- 
roglia is  relatively  and  absolutely  present  in  greater  quantity  in  lower  ani- 
mals than  in  man.  And  while  we  admit,  and  ourselves  insist,  that  one 
object  of  the  nerve  cell  is  to  bring  numerous  fibrils  into  definite  groups, 
yet  that  this  is  not  the  only  object  of  this  elaborate  body,  is  shown  by  the 
presence  of  a  nucleus  unconnected  with  the  nerve  fibrillse,  and  of  protoplasm 
scattered  (however  sparsely)  among  the  fibrils.  Nature  has  not  placed  these 
chemically  highly  complex  bodies  here  without  an  object!  The  nerve  cell 
is  anatomically  an  elaboration  out  of  the  crude  blastema,  and  just  so  phy- 
siologically its  importance  rises  far  above  that  of  its  mother  bed,  which 
latter  in  higher  animals  documents  its  waning  physiological  importance  by 
simulating  the  character  of  a  connective  tissue.  The  neuroglia  may  hence 
be  regarded  as  a  part  of  the  original  simple  ganglion,  which  retains  its 
functional  capacity  in  such  a  rudimentary  form  as  practically  to  be  of  no 
importance  in  the  mammalia,  while  the  nerve  cell  is  the  part  which  usurped 
most  of  the  functional  material,  and  rose  to  the  dignity  of  an  individual 
centre. 

§  28.  Careful  anatomical  research  has  shown  that  the  nerve 
cell  is  provided  on  the  one  hand  with  peripheral  connections, 
on  the  other  with  connections  uniting  it  directly  or  indirectly 
with  its  fellows.  Each  single  nerve  cell  exhibits  therefore  first 
ganglionic  substance,  second,  connections  iwojecting  the  motor 
or  sensory  periphery,  and  third,  connections  associating  it  with 
similar  bodies.  The  nerve  cell  is  therefore  a  j^hysiological  unit, 
being  provided  with  all  the  anatomical  attributes  which  we 
predicated  for  the  segmental  ganglion  (§  3). 

§  29.  If  we  examine  the  nerve  cells  of  a  given  cerebral 
ganglion,  known  to  be  the  seat  of  a  function  or  combination  of 
functions  which   rises  in   extensity  in  the   ascending   animal 
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series,  we  shall  find  that  the  processes  with  which  the  cell  is 
provided  are  few  and  simple  in  lower  animals,  and  become 
more  and  more  numerous  as  we  pass  up  in  the  animal  scale. 

The  cells  in  the  anterior  spinal  cornu  of  the  frog  are  very  rich  in  pro- 
cesses, those  of  the  salamander,  and  still  more  so  those  of  the  siren  are 
therein  poor;  the  spmal  co-ordination  of  the  frog  is  correspondingly  higher 
than  that  of  the  urodela.  The  ne:-ve  cell  of  the  cerebral  cortex  is  a  free 
nucleus  in  the  menobranchus,  bipolar  in  the  amphiuma  (Schmidt),  has  but 
few  more  processes  in  the  scaly  reptiles,  fewer  in  the  rabbit  than  in  the  dog, 
in  the  dog  than  in  the  ape,  and  in  the  ape  than  in  man.  (Herbert  Major 
states  in  his  paper  on  the  cortex  of  a  cynocephalus  baboon,  that  he  could 
discover  no  other  difference  between  the  nei-ve  pj-ramids  of  the  human  and 
simian  cortex  than  the  lesser  richness  in  processes  of  the  latter.  AYe  can 
contirm  this  observation  for  macacus  and  cebus ;  in  the  chimpanzee  we  could 
discover  no  dilference,  taking  into  account  that  the  staining  was  imperfect.) 
The  proteus,  amphiuma,  reptile,  rabbit,  dog,  ape  and  man  occupy  with 
regard  to  the  respective  number  of  processes  appended  to  the  cortical  cell 
the  mme  order  which  they  occupy  in  the  intellectual  series! 

Here  we  perceive  that  the  nerve  cell,  following  the  law 
which  we  have  announced  for  the  entire  nervous  system^  gains 
in  functional  dignity  vnth  the  increase  of  its  associations. 
We  are  justified  in  anticipating  that  where  a  given  nerve 
centre  varies  in  functional  complexity  in  different  animals,  the 
cells  composing  it  will  show  a  parallel  and  related  variation  in 
the  number  of  cell  processes.  The  further  inference  will  sug- 
gest itself  to  the  reader,  that  where  in  a  large  series  of  animals, 
whether  their  motor  co-ordinations  be  relatively  sluggish  or 
quick,  whether  their  sensation  be  ready  or  obtuse,  their  intel- 
lect low  or  high,  a  given  group  of  cells  shows  no  variation  in 
the  number  of  its  processes,  that  group  of  cells  is  not  very 
likely  to  be  in  relation  with  voluntary  motion  or  "conscious" 
sensation.  By  exclusion  we  should  infer  such  a  cell  group  to 
possess  a  trophic  signification,  for  the  trophic  functions  show 
the  least  variation  in  the  animal  rang-e ! 

The  application  of  this  inference  in  the  anatomy  of  the  grey  matter  of  the 
aqueduct  and  third  ventricle  will  be  discussed  in  its  proper  place.  It  is  one 
of  the  numerous  inferences  which,  theoretical  as  they  are,  constitute  our  sole 
guide  in  tlie  obscurer  fields  of  cerebral  anatomy ;  their  basis  is  highly 
logical,  and  iilthough  they  may  forever  remain  incapable  of  exact  demon- 
stration, yet  all  collateral  facts  are  in  their  favor,  while  none  can  be  urged 
against  them.  The  trophic  functions  are  more  marked  in  the  trigeminus 
than  in  any  other  cranial  nerve,  and  this  is  the  very  nei-ve  two  of  whose 
nuclei  exhibit  roun(i  cells  similar  to  those  of  the  intervertebral  ganglia,  and 
like  these  show  no  variation  whatever  in  the  entire  mammalian  series. 
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§  30.  The  ganglion  cells  are  all  without  exception  at  this 
early  stage  grouped  around  the  lumen  of  the  medullary  canal. 
Consequently  we  have  a  continuous  tubular  cell  column,  ex- 
tending from  the  anterior  to  the  posterior  extremity  of  the 
central  nervous  system,  that  is,  from  the  anterior  limits  of  the 
third  ventricle  to  the  iilum  terminale.  The  cerebro-spinal 
nerve  iibres  of  the  successive  corporal  segments  terminate  in 
topographically  corresponding  portions  of  this  tube. 

The  pri'tnitive  central  nervous  i^rojection  field  for  the  pe- 
ripheral end  organs  is  therefore  to  he  sought  in  the  CEN-mAL 
TUBULAR  GEEY  MATTER,  that  is  ill  the  grey  matter  of  the  spinal 
cord,  the  grey  matter  of  the  floor  of  the  fourth  ventricle,  the 
grey  matter  surrounding  the  sylvian  aqueduct  and  that  lining 
the  sides  and  floor  of  the  third  ventricle. 

Since  the  grey  or  ganglionic  matter  in  which  a  spinal  or  a 
cranial  nerve  terminates,  is  often  designated  the  nucleus  of 
that  nerve,  the  central  tubular  grey  matter  is  also  known  as 
the  nuclear  formation.  But  not  all  so-called  nuclei  are  equi- 
valent to  the  central  tubular  grey  matter  in  a  strict  sense:  the 
term  should  be  limited  to  the  grey  matter  situated  around  the 
lumina  mentioned,  and  not  attached  to  the  internodial  nuclei 
of  certain  nerve  strands. 

The  central  tubular  grey  matter  shows  a  tendency  to  nuclear  dif!erentation 
in  all  higher  animals,  and  from  this  only  such  parts  of  the  axis  arc  exempt 
as  have  by  becoming  supplanted  through  secondarily  established  higher 
ganglionic  depots,  lost  their  functional  importance.  Thus  the  floor  of  the 
tliird  ventricle  over  the  chiasm,  known  as  Meynert's  basal  optic  ganglion, 
is  the  atrophic  remnant  of  the  primitive  optic  centre.  From  this  point  the 
pedicles  of  tin?  ocular  vesicle  originated,  and  in  the  lowest  fish  the  optic 
nerves  terminate  here  (myxine).  These  relations  will  be  di.scussed  in  their 
proper  place,  and  their  signification  pointed  out. 

§  31.  The  ganglia  or  nuclei  of  the  central  tubular  grey 
matter  are  arranged  in  symmetrical  groups.  These  groups  on 
opposite  sides  of  the  median  line  are  brought  into  functional 
association  through  fibres  which  cross  the  median  line;  this 
series  of  transverse  fibres  developed  throughout  the  cerebro- 
spinal axis,  constitutes  the  transverse  associating  system  of  the 
primitive  cerebro-siyinal  centres,  i.  e.,  those  of  the  central  grey. 

§  32.  The  centres  situated  on  different  planes  of  the  cerebro- 
spinal axis,  but  on  the  same  side  of  the  median  line,  are  also 
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united  with  each  other;  those  situated  in  immediate  contact, 
by  the  fibrillae  of  the  grey  substance  itself,  those  situated  at 
greater  distances  are  connected  by  fibres  which  leave  one 
centre  to  run  through  the  white  substance  longitudinally,  and 
enter  tiie  other  lower  or  higher  centre  associated  by  its  means. 
This  is  the  longitudinal  assoeiathif/  system  of  the  primitive 
cerehro-spin  al  centres. 

%  33.  The  nervous  system  which  we  are  now  constructing, 
thus  far  consists  of  (a;  a  bilateral  series  of  segmental  nuclei, 
constituting  the  central  tubular  grey  matter ;  (b)  of  projecting 
fibres  connecting  these  nuclei  with  the  sensory  and  motor  pe- 
riphery, known  as  the  peripheral  nerves  ;  (c)  of  transverse 
associating  fibres  uniting  the  bilateral  nuclei  of  the  same  seg- 
ment ;  (d)  of  longitudinal  strands  of  lesser  and  greater  length 
uniting  variously  distant  nuclei  of  different  segments,  but  of 
the  same  side. 

§  34.  In  accordance  with  the  principles  enunciated  in  para- 
graphs five  and  six,  the  segmental  ganglia  of  the  head  seg- 
ments undergo  a  more  massive  development,  and  owing  to 
their  greater  complexity  of  function  develop  more  powerful 
association  strands  than  those  of  the  spinal  region.  Leaving 
out  of  consideration  for  the  present  everything  beyond  the 
third  ventricle,  we  find  that  the  medulla  ohlongata  constitutes 
a  hypertrophied  segment  of  the  spinal  cord,  and  that  the  long- 
itudinal associating  fibres  outweigh  in  number  and  length 
those  of  any  other  spinal  segment. 

The  experiments  of  physiologists  have  shown,*  that  if  a 
sensory  irritation  of  a  given  spinal  nucleus  is  kept  up  after 
having  produced  a  refiex  movement  in  the  same  segment,  if 
there  is  any  reaction  beyond  the  plane  of  that  segment  at  all, 
it  is  not  in  the  next  or  succeeding  planes,  but  in  the  medulla 
oblongata.  The  motor  reaction  then  manifests  itself  in  laugh- 
ing, crying  or  deglutitory  spasms,  and  if  the  irritation  is  of  the 
severest  kind,  epileptic  or  tetanic  spasms  in  addition. 

Now  the  occurrence  of  laughing,  crying  or  deglutitory  spasms 
could  be  easily  understood  if  we  imagined  the  molecular  oscil- 
lation induced  by  the  irritation  to  travel  along  the  associating 

*  PHi'i,a;er,  "  Ueber  dio  sonsorischcii  Fuiictioncii  -Ics  Kuckciiin:irks.'" 
Berlin,  185:1 
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tracts  from  the  given  spinal  segment  to  the  nuclei  of  the  me- 
dulla oblongata.  For  in  the  medulla  we  have  the  nerve  nuclei 
that  preside  over  the  facial,  laryngeal  and  pharyngeal  muscles. 
It  is  not  so  easy  to  understand  how  tetanus  and  epilepsy,  that 
is  spasms  consisting  in  movements  whose  direct  projection  is 
not  in  the  medulla  oblongata,  but  in  the  cord,  are  produced 
by  irritation  of  the  former. 

There  are  scattered  groups  of  nerve-cells  in  the  medulla 
oblongata,  which  have  mostly  either  no  demonstrable  connec- 
tion with  the  nerve  nuclei,  or  are  positively  known  to  be  con- 
nected with  the  longitudinal  associating  strands.  By  logical 
exclusion  we  are  more  than  justified  in  considering  these  ceils 
as  representing  a  presiding  centre  over  the  entire  spinal  sys- 
tem. iSIo  spinal  centre  exerts  any  influence  even  remotely  as 
pronounced  as  that  of  the  medulla  oblongata  on  the  entire 
cord. 

This  applies  to  man  and  the  mammalia;  that  the  elaboration  of  the  me- 
dullaiy  centre  was  as  gradual  a  process  as  that  of  other  higher  differentia- 
tions is  illustrated  by  the  case  of  the  frog,  where  the  medulla  has  acquired 
the  faculty  of  producing  general  spasms  (it  does  not  according  to  our  expe- 
rience possess  this  power  in  the  perennibranchiate  urodela)  while  the  cord 
itself  retains  this  property  also,  hence  here  the  predominance  of  the  medulla 
is  not  as  marked  as  in  the  mammalia. 

That  the  medulla  relatively  and  secondarily  loses  in  importance  in  the 
highest  mammals  alters  nothing  of  the  conclusions  of  this  paragraph,  as  will 
be  shown. 

§  35.  If  distal  as^well  as  direct  irritation  of  the  medulla  can 
equally  produce  spasms  of  all  the  muscles  (voluntary  and  vaso- 
motor) of  the  body,  and  if  sensory  irritation  of  any  part  of 
the  trunk  and  extremities  can  provoke  the  spasms  originating 
in  the  medulla,  it  necessarily  follows  that  all  the  sensory  and 
motor  end  organs  projected  in  the  grey  matter  of  the  spinal 
cord  must  he  also  projected  in  the  reticular  ganglion  of  the 
medtdla  ohlongata.  This  projection  is  not  an  immediate  pro- 
jection such  as  that  established  by  the  termination  of  the 
peripheral  nerves  in  the  central  tubular  grey  matter,  but 
mediate  throtigh  the  central  tubular  grey. 

Accordingly  this  projection  takes  place  through  three  ele- 
ments which  are  arranged  in  anatomical  and  physiological 
continuity.  At  one  end  we  have  the  periphery,  at  the  other 
the  reticular  cjano-lion  of  the  medulla :  the  connection  is  estab- 
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lished  by  (a),  the  spinal  nerves,  (b)  tlie  central  tubular  grey 
matter,  and  (c)  the  longitudinal  associating  tracts  joining  the 
spinal  and  medullary  grey. 


Reticular  Gauglion 

of 
Medulla  Oblongata. 


Strand  uniting  Reticular  Ganglion  and 
Central  tuljular  grej-. 


Central  tubular  grey. 


Peripheral  nerve. 


Periphery. 

Hei^e  the  associating  fasciculus  hecomes  a  i^art  of  the  tro- 
JECTING  system.. 

%  36.  We  have  stated  (30)  that  the  primitive  projection  field 
for  the  peripheral  end  organs  is  the  central  tubular  grey  mat- 
ter, and  that  the  primitive  projection  takes  place  through  the 
peripheral  nerves.  To  systematize  our  explanation  of  the 
cerebral  architecture,  we  shall  distinguish  the  central  tubular 
grey  matter  as  the  first  GANciLioNic  category,  the  peripheral 
nerves  as  the  first  projection  tract,  both  togetlier  constitute 
a  2^^ojection  system  of  the  first  order. 

The  reticular  ganglion  of  the  oblongata  is  not  in  the  adult 
a  part  of  the  central  tubular  grey  matter,  but  has,  though 
originally  developing  from  it  in  tlie  embryo  become  ultimately 
isolated  from  its  mother  bed.  It  constitutes  a  second  gangli- 
onic category.,  and  the  association  fibres  bringing  it  in  func- 
tional union  with  the  spinal  grey  (first  category)  in  lower  ani- 
mals, and  shown  to  have  assumed  the  position  of  projection 
fibres  in  the  higher,  constitute  a  second  projection  tract ;  botli 
together  are  a  second  projection  system. 

The  first  projection  system  is  perfect  in  itself,  as  far  as  it 
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goes ;  the  second  is  a  supplanted  system,  and  would  be  imper- 
fect if  it  did  not,  so  to  speak,  stand  on  the  shoulders  of  the 
first. 

Our  classification  difi'ers  from  that  proposed  by  Meynert  ( "  Beitriige  zur 
Kenntniss  der  centralen  Projectiou  der  Sinnesoberfluchen,"  1869;  Striclter, 
(Jewebelehre,  II.,  on  the  brain  of  the  mammalia).  This  author,  the  founder 
of  the  projection  tlieory,  and  as  yet  the  only  one  who  has  ventured  with  any 
degree  of  accompanying  success  to  bring  cerebral  physiology  to  an  anatomi- 
cal basis,  speaks  of  the  central  tubular  grey  as  the  third  category,  the  great 
ganglia  as  the  second,  and  the  cortex  as  the  first. 

We  hold  that  just  as  tlie  physiologist  must  study  the  reflex  processes  be- 
fore studying  the  automatic  and  i)sychical  ones,  so  the  lowest  and  reflex 
centres  must  take  precedence  of  the  higher  in  the  anatomical  delineation. 
The  central  tubular  grey  is  the  first  formed,  and  in  the  amphioxus  is  the  only 
category  of  grey  matter  in  the  central  nervous  system.  Xow  assuredlj'  it 
would  be  very  confusing  to  the  student  to  speak  of  the  third  category  in  the 
embryo  and  the  amphioxus  when  a  first  and  second  category  are  in  the 
former  not  yet  isolated  and  in  the  latter  permanently  absent. 

We  also  diflTer  from  that  ingenious  author  in  erecting  a  special  category 
for  the  accommodation  of  the  reticular  ganglion.  To  our  knowledge  no 
author  has  yet  given  a  name  to  the  scattered  grey  matter  of  the  medulla  ob- 
longata, although  it  has  been  very  accurately  described  by  Clarke,  Dean, 
Meynert,  Stilling  and  others.  Its  importance  iuferentially  is  great,  and 
anatomically  it  is  (tliough  its  cells  are  scattered  diffusely  as  a  rule)  a  large 
ganglion  with  numerous  multipolar  cells  of  all  sizes,  many  of  them  are  of 
gigantic  dimensions  and  sometimes  exceed  the  so-called  motor  cells  (which 
they  simulate  in  shape)  of  the  lumbar  enlargement  in  size.  Scattered  in  the 
"reticular  substance"  of  the  medulla  from  the  upper  end  of  the  fourth  ven- 
tricle to  the  pyramidal  decussation  they  merit  the  collective  designation  of  a 
reticular  ganglion,  as  we  shall  develop  further  on. 

While  we  follow  in  the  main  the  principles  maintained  by  Meynert,  we 
oft'er  a  different  classification,  one  which  has  physiology,  embryology  and 
comparative  anatomy  in  its  favor.  It  remains  for  the  reader  to  decide 
whether  it  possesses  the  same  degree  of  clearness  which  attaches  to  Mey- 
nert's  excellent  plan.  Meynert  made  but  three  categories  (exclusive  of  the 
cerebellar  grey),  we  see  ourselves  compelled  to  make  more,  thinking  our 
system  to  necessitate  less  bold  theorization  and  generalization,  while  it  is 
more  in  accord  with  anatomy  than  the  scJiema  of  Meynert.  Wundt  {Psycho- 
logische  Physiologie)  has  already  pointed  out  one  grave  inconsistency  of 
Meynert's  in  regard  to  the  nucleus  dentatus  (seq.),  and  there  are  other  im- 
peachable points  in  the  system.  This  alters  nothing  of  the  fact  that  Mey- 
nert is  the  pioneer  of  ajrpUed  cerebral  anatonn-,  and  this  may  be  a  proper 
place  to  dispose  of  some  objections  made  against  his  projection  theory. 

Thus  Flechsig  ventures  to  question  the  greater  part  of  Meynert's  deduc- 
tions on  the  strengtli  of  the  fa-tal  development  of  the  medullary  strands. 
While  we  owe  several  valuable  facts  to  this  author,  yet  his  results  as  a  whole 
show  very  little  of  the  positive  beyond  what  had  been  discovered  on  patho- 
logical and  physiological  or  anatomical  grounds,  by  Tlirck,  Stilling,  Schief- 
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ferdecker  and  Meynert.  His  method  has  been  orer  rated,  and  such  results 
as  his  methods  have  enabled  him  to  obtain  in  the  medulla  must  yet  pass  in 
review  before  competent  anatomical  critics.  Such  grave  errors  as  the  con- 
founding of  the  acoustic  nerve  root  with  the  inner  division  of  the  lower  cere- 
bellar peduncle  render  the  value  of  these  results  quite  problematical. 

Flechsig's  dictum  that  the  nerve  fibres  of  a  given  system  become  provided 
with  myelin  througliout  at  about  the  same  time,  is  an  error,  for  the  processus  e 
cerebello  ad  cerehrum  becomes  white  much  later  in  the  supra-tegmental  than 
in  the  infra-tegmental  portion.  And  as  if  to  show  beyond  any  possible 
doubt  that  Flechsig's  theory  stands  on  very  weak  grounds,  Rohon  {Unter- 
suchungen  uber  den  Bau  eines  Microceplialen-Hirnes)  has  shown  that  the 
spinal  iibres  and  those  of  the  motor  decussation  were  fairly  developed  in  a 
monstrosity  which  had  not  even  a  trace  of  the  pyramids  above  the  decussa- 
tion, the  entire  cerebrum  not  being  larger  than  a  chestnut.  Thus  showing 
that  fibres  unquestionably  normally  connected  with  a  given  centre,  are  not 
always  dependent  in  their  embryonic  development  on  that  centre,  and  on 
the  other  hand  demonstrating  that  a  fasciculus  does  not  develop  in  all  its 
length  progressively  or  simultaneously. 

The  objections  of  Forel  are  based  on  much  safer  grounds,  and  this  writer, 
who  if  he  errs  at  all,  errs  on  the  commendable  side  of  excessive  caution,  has 
made  several  corrections  of  Meynert's  theorem,  which  are  now  to  be  ac- 
cepted as  final  (see  relations  of  Corpora  Quadrigemina,  Corpus  Geniculatum 
Externum,  Corpus  Luysii,  Fasciculus  longitudinales  post.  Tegmeuti). 
They  have,  we  hear,  been  accepted  by  Meynert  himself,  at  least  in  part. 

But  in  his  valuable  and  exhaustive  monograph  on  the  tegmentum  (ArcJiiv 
fuer  PsycMatrie,  VII.)  he  makes  certain  demands  upon  the  cerebral  anato- 
mist who  would  ofter  an  anatomical  basis  for  the  physiological  theory,  which 
can  never  be  realized.  He  insists  that  the  fibres  of  a  fasciculus  must  be 
traced  to  a  ganglion  with  which  it  seems  to  be  connected,  before  that  gang- 
lien  and  fasciculus  can  be  ranged  in  a  sj-stem.  Now  this  is  but  rarely  pos- 
sible even  with  the  nerve  roots,  and  to  insist  on  this  point  would  simply  be 
a  bar  to  cerebral  anatomy.  No  one  has  yet  seen  a  single  fibre  of  the  optic 
nerves  enter  the  cells  of  the  optic  lobes,  and  yet  no  one  can  doubt  that  they 
do  so  from  the  concurrent  testimony  of  comparative  anatomy  and  physiology ! 
No  one  has  ultimately  traced  the  hypoglossal  fibres  in  any  one  section  to  the 
hemispheres,  and  yet  we  know  almost  their  exact  course  from  pathological  ex- 
perience! There  can  be  no  doubt  of  the  relation  between  the  olivary  body 
and  the  cerebellum,  and  yet  no  one  has  seen  the  fibres  ever  connect  with  the 
cells  of  that  body  I  True,  many  of  Mej'nert's  deductions  were  purely  hypo- 
thetical, and  it  would  have  been  well  if  that  author  had  not  through  his 
categorical  style  given  the  impression  that  he  presented  as  facts  what  were 
merely. ingenious  deductions  founded  on  facts.  But  he  is  not  open  to  the 
charge  which  Forel  makes  (from  a  strange  misunderstanding),  that  he 
claimed  to  trace  the  fibres  of  all  the  projection  systems  in  longitudinal  sec- 
tions of  the  brain.  He  traced  whole  fasciculi  thus,  and  was  justified  in  so 
doing,  not  individual  fibres.  As  no  fibre  runs  the  length  of  the  brain  with- 
out repeatedly  changing  its  course,  no  single  fibre  can  be  traced  any  con- 
siderable distance.     But  a  fasciculus  can  usually  be  safely  traced,  unless. 
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like  certain  spinal  bundles,  it  exhibits  the  false  appearance  of  a  compact  bundle 
by  gradually  replacing  fibres  which  it  loses  on  one  side  by  receiving  fibres 
on  the  other. 

;i  37.  It  follows  from  the  preceding  (>j  34,  36)  that  the 
medulla  oblongata  contains  hoth  the  enumerated  projecting 
systems,  for  we  have  the  cranial  nerves  representing  a  first 
projection  tract,  their  nuclei  a  first  ganglionic  category  (the 
original  central  tubular  grey),  while  the  reticular  ganglion  re- 
presents the  second  ganglionic  category,  j^ow  just  as  the 
second  system  is  superimposed  on  the  first  system  of  the 
spinal  cord,  it  is  superimposed  on  the  first  system  of  the  me- 
dulla oblongata,  and  this  through  fasciculi  joining  some  of  the 
cells  of  the  reticular  ofanglion  to  the  cranial  nerve  nuclei. 
These  fibres  represent  the  secondary  projecting  tracts.  The 
projecting  systems,  so  far  as  traced,  present  the  following 
arrangement : 


2d  Category, 


1st  Category,        Nuclei  of  Med.  Obi 


Grey  substance  of  Cord. 


Periphery. 
Wherever  the  cerebral  anatomist  encounters  a  large  cell  group,  his  first 
question  is  as  to  its  connection  with  neighboring  fasciculi.  If  these  are 
known  the  function  of  the  cell  group  can  usually  be  deduced.  The  cells  of 
the  reticular  formation  are  known  to  be  connected  with  the  nerve  nuclei  on 
the  one  hand,  and  with  longitudinal  fasciculi,  which  since  they  run  into 
the  cord,  we  infer  to  terminate  either  in  the  grey  matter  (or  the  nerve 
roots  directljM,  for  nerve  fibres  do  not  terminate  with,  as  it  were,  blind 
ends.  Now  in  the  mammalian  brain  the  reticular  ganglion  lies  scattered 
among  fibres  which  come  from  higher  centres,  and  the  interpellation  might 
be  made  whether,  after  all,  the  reticular  ganglion  is  not  a  mere  intercalar 
station  for  fibres  derived  from  a  higher  source.  That  originally  the  ganglion 
was  an  independent  .station,  it  can  be  answered,  there  is  no  reasonable 
doubt,  for  in  reptiles  this  body  of  cells  is  too  considerable  to  account  for  a 
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termination  in  them  of  the  few  cerebral  tiltres  possessed  by  tliese  animals. 
And,  on  the  other  hand,  the  vertical  strands  are  notably  increased  in  their 
passage  through  the  field  of  the  medulla  oblongata. 

The  medulla  oblongata,  with  its  reticular  ganglion,  seems  to  be  the  great 
rhythmical  centre.  In  fish,  the  movements  of  the  operculum  and  mouth; 
in  sharks,  those  of  the  spiraculum;  in  perennibranchiate  amphibians,  the 
branchial  tree;  in  the  infant,  the  suctorial  muscles;  in  all  vertebrates,  the 
movements  of  deglutition,  of  the  heart  and  the  respiratory  muscles;  all 
movements  presenting  a  more  or  less  regular  rhythm  are  'under  the  control 
of  the  medulla  oblongata. 

The  early  difierentiation  of  this  part  of  the  cerebro-spinal  axis  is,  with- 
out doubt,  related  to  the  early  manifestation  of  rhythmical  movements  in  the 
embryo,  and  their  predominant  importance  in  lower  animals.  Not  that  we 
intend  to  exclude  the  possibilit}^  of  a  rhythmic  movement  being  purely  spi- 
nal, nay,  even  controlled  by  peripheral  ganglia  (heart  of  embryo),  but  that  a 
higher  development  implies  the  concentration  of  rhj'thmic  innervations  at 
some  point  where  that  anatomical  association  may  be  effected,  which  is  the 
expression  of  the  mutual  influence  which  tliese  movements  exercise  amongst 
themselves.    (Seq.) 

jj  38.  The  scattered  ganglionic  matter  of  the  mednlla  ob- 
longata, althoiigli  not  a  part  of  the  central  tubular  grey  in  the 
adult,  is  derived  from  it  in  the  embryo.  All  through  the 
primitive  medullary  canal  we  observe  a  tendency  for  the  cen- 
tral tubular  grey  to  send  out  peninstilar  processes,  and  to 
scatter  its  cells  through  the  contiguotis  white  substance.  The 
peninsular  processes  are  usually  drawn  out  in  the  direction  of 
the  nerve  roots  to  form  the  cornua  in  the  cord,  and  the  nerve 
nuclei  in  the  medulla  oblongata.  The  scattered  cells  in  the 
cord  become  indifferent  bodies  and  atrophy,  or  are  utilized  in 
the  formation  of  the  connective  substances ;  but  in  the  me- 
dulla oblongata  they  form  accumulations  crowded  away  from 
the  nerve  nuclei  by  white  snbstance,  and  thus  form  the  reticu- 
lar ganglion. 

Anterior  to  the  proper  Held  of  the  medulla  oblongata,  simi- 
lar scattered  cells  form  the  basis  of  the  intercalar  ganglia — 
wliich  we  shall  speak  of  later  on — and  further  forward  on  the 
sides  of  the  third  ventricle  they  form  a  massive  accumulation 
— the  thalamic^.  We  shall,  for  the  better  comprehension  of 
the  relations  of  this  body,  be  again  compelled  to  refer  to  the 
embryonic  development  of  the  brain. 

§  39.  The  first  indication  of  the  cerebral  formation  is  a 
pyriform  enlargement  of  the  anterior  end  of  the  medullary 
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tube.  This  enlargeineiit  is  like  the  parent  tube — hollow.  The 
walls  of  the  enlargement  {primitive  cerebral  vesicle^  are  com- 
posed of  the  same  elements,  arranged  in  the  same  radiatory 
manner  as  the  walls  of  the  rest  of  the  medullary  tube.  Through 
all  subse^j^uent  morphological  changes,  the  cellular  elements  of 
the  brain  hence  maintain  a  vertical  position  to  the  surface  con- 
tour of  their  respective  locality,  unless  their  position  is  dis- 
turbed by  interrupting  Hbres. 

>j  40.  The  primitive  cerebral  vesicle  exhibits  two  constric- 
tions, which  subdivide  it  into  three  lesser  segments,  each  of 
which  contains  a  more  or  less  round  cavity,  connected  with 
the  other  cavities  by  the  constricted  lumina.  These  vesicles 
we  designate  as  the  (1)  fore-brain  (prosencephalon) ;  (2)  mid- 
brain (mesencephalon) ;  and  (3)  hind-brain  (prosthencephalon). 

>>41.  The  fore-brain  undergoes  a  subdivision  in  the  median 
line  (median  longitudinal  fissure),  which  division  does  not  ex- 
tend all  the  way,  however,  but  leaves  the  posterior  part  of  the 
fore-brain  untouched.  This  latter  portion  constitutes,  accord- 
ing to  anatomists,  a  separate  division  of  the  fore-brain,  and  is 
known  as  the  thalamus  (thalamencephalon).  In  the  embryo, 
as  well  as  in  the  adult,  in  the  lowest,  as  well  as  in  the  highest 
animals,  the  thalamus  maintains  both  a  direct  anatomical  con- 
tinuity and  close  physiological  relation  with  the  anterior 
segment  of  the  prosencephalon,  which,  split  in  two  by  the 
posterior  longitudinal  lissure,  we  designate  as  the  cerebral 
hemispheres. 

From  the  fact,  to  be  developed  later  on,  that  the  thalamus 
and  hemispheres  constitute  a  structural  continuity,  and  ex- 
hibit a  mutual  dependency  of  the  closest  kind,  we  refuse  to 
accept  the  fundamental  distinction  made  by  comparative  an- 
atomists (untenable  as  it  is  even  on  comparative  anatomical 
grounds),  and  range  the  thalamus  as  a  ganglion  of  the  hemi- 
spheres side  by  side  with  the  c  jrpus  striatum. 

In  the  reptiles  and  amphibians  this  relation  is  manifested  by  the  direct 
continuity  of  the  cortical  cells  with  those  of  the  thalamus  at  the  base  of  the 
fore-brain.  In  menobranchus  (Fig.  ."))  the  thalamus  constitutes  a  hardly 
perceptible  enlargement  of  the  central  tubular  grey,  continuous  with  the 
similar  more  external  enlargement  of  the  corpus  striatum,  and  where  this 
is  absent,  with  the  cortical  grey  directly.  In  the  alligator  a  special  gangli- 
onic hypertrophy  of  the  thalamus  is  induced  by  the  termination  in  it  of  that 
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part  of  the  hemispheric  inflection  which  corresi)ouds  to  the  conui  auimonis, 
a  relation  which  is  but  slightly  modified  in  the  lower  mammalia  (Fig.  7). 
This  is  also,  perhaps,  the  best  place  to  briefly  refer  to  the  embryonic 
segments  of  the  cerebral  vesicle.  It  is  ordinarily  taught  that  after  a  certain 
stage,  in  which  only  three  vesicles,  as  mentioned  in  the  text  (^5  40),  are  pre- 
sent, that  by  further  subdivision  these  form  six  secondary  divisions  (Ger- 
man authors  make  only  five;  but  Huxley,  in  perfect  consistency  with  a  plan 
which  is  in  itself  defective,  makes  six).  These  are  :  1,  the  rhinenceplialon 
(olfactory  lobes  and  bulbs) ;  2,  the  prosencephalon  pi'oper  (hemispheres) ;  3, 
the  thalamencephalon ;  4,  the  mesencephalon;  5,  the  meteneephnlon  (cerebel- 
lum); and  6,  the  myelenceplialon.  The  first  three  are  produced  from  the 
fore-brain,  the  last  two  from  the  hind-brain.  We  do  not  accept  this  classi- 
fication, first,  because  it  has  proven  the  chief  hiuderance  to  homologizing 
the  brains  of  the  lowest  vertebrates  (as  witness  the  Stieda,  ^lichluchoMaclay 
and  Gegenbaur  controversy)  ;  then  also  because  the  corpus  striatum  should 
be  raised  to  as  distinct  a  position  as  the  thalamus  ;  and,  finally,  because  the 
cerebellum  originates  as  a  local  hypertroph}%  not  a  distinct  segment  of.  the 
medulla  oblongata.     We  hence  admit  only  three  cerebral  vesicles. 

§  42.  Although  from  onr  point  of  view  the  thalamus  is  in 
parallelism  with  the  corpus  striatum,  in  so  far  as  they  are  both 
developed  from  the  same  cerebral  sub-vesicle  with,  and  are 
both  dependencies  of  the  cerebral  hemispheres,  there  are  cer- 
tain ditterences.  Just  as  the  thalamus  was  situated  between 
the  balance  of  the  prosencephalon  and  the  mesencephalon,  it 
shares  characteristics  of  the  liemispheric  ganglia  on  the  one 
hand,  and  the  automatic  ganglia  on  the  other.  It  is  physio- 
logically as  it  is  anatomically  a  connecting  link  lietween  the 
cerebrum  and  the  medulla  oblongata. 

In  animals  whose  cerebral  hemispheres  are  poorly  devel- 
oped, and  where  on  account  of  the  defective  character  of  libres 
which  pass  directly  to  the  corpus  striatum  and  cortex,  the 
relations  of  those  fibres  which  enter  the  thalamus  from  below 
are  best  studied,  it  can  be  seen  that  the  strands  which  pass 
through  and  around  the  reticular  ganglion  enter  the  thalamus 
and  even  connect  with  its  cells.  Lesions  of  the  thalamus  are 
known  to  produce  certain  abnormalities  of  position,  distortions 
of  the  bodily  axis,  and  consequent  disturbance  of  locomotion ; 
for  this  we  have  the  following  anatomical  basis: 

The  strands  which  enter  the  thalamus  can  be  traced  both 
from  the  lateral  and  posterior  columns  of  the  cord.  More 
fibres  enter  it  from  below  than  connect  it  with  the  rest  of  the 
hemisphere  (by  emerging  above),  hence  some  of  these  strands 
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must  terminate  in  the  thalamus  without  directly  connecting 
with  the  hemispheres  or  corpus  striatum.  On  the  other  hand 
anatomical  research  renders  it  highly  probable  that  some  of 
the  strands  connecting  the  cord  and  thalamus  are  interrupted 
by  the  cells  of  the  reticular  ganglion.  We  have  thus  an  in- 
tricate arrangement  of  the  ganglia  and  fibres  which  w*e  repre- 
sent in  the  annexed  diagram. 


3d  Categc^ry, 


2d  Category, 


Thalalml^ 


Tertiary  projecting  tracts 


I        Gangliou 
I       reticulare. 


Secondary 

projecting  tracts. 


1st  Category,  i    Nuclei  of  Med.  Obi. 


Grey  Substance  of  Cord. 


Primary  projecting 
tracts. 


Periphery. 
The  thalamus  rises  to  the  rank   of  a  ganglionic  category 
higher  by  one  in  the  scale  than  the  reticular  ganglion.     It  is 
a  representative  of  the  third  category  and  the  thalamic  fibres 
represent  tertiary  projecting  tracts. 

How  the  position  of  the  thalamus  as  an  independent  centre  is  encroached 
on  in  the  highest  animals  and  how  its  relations  are  complicated  in  man,  will 
be  discussed  in  the  limits  of  this  chapter :  the  manner  in  which  the  fibres 
terminate  and  connect,  in  the  chapters  following.  For  the  present  we  will 
content  ourselves  with  j)ointing  to  the  fact  that  when  we  speak  of  certain 
fasciculi  being  interrupted  liy  cells  of  the  reticular  formation  (reticular 
ganglion)  we  do  not  mean  to  say  that  the  same  fil)res  connected  with 
thalamic  cells  can  be  identified  as  the  ones  connected  with  the  cells  in  the 
reticular  ganglion,  but  that  the  fibres  of  the  name  fasciculus  are  seen  to  be  so 
connected.  From  this  we  draw  the  above  inference.  Meynert  has  named  the 
thalamic  fibres  "  motorisches  Feld  "  of  the  human  isthmus,  and  speaks  of  the 
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cells  of  the  reticular  tield  (which  we  have  named  reticular  ganglion  in  their 
aggregate)  as  scattered  depots  of  the  cranial  nerve  nuclei,  agreeing  in  this 
respect  with  Deiters.  True  it  is  that  on  the  one  hand  these  cells  do  connect 
with  the  nerve  nuclei,  but  we  have  offered  another  explanation  for  this 
relation  (g  37),  one  which  does  not  fail  as  Deiters'-Meynert's  explanation 
fails  to  cover  that  voluminous  accumulation,  known  as  "Kern  des  Seiten- 
strangs  "  (nucleus  funiculus  lateralis). 

§  43.  Since  llie  thalamic  fibres,  whether  interrupted  by  tlie 
scattered  cell-  of  the  isthmus  or  not,  can  be  traced  into  both 
tlie  lateral  and  posterior  columns  of  the  cord,  it  follows  that  the 
thalamic  cells  must  be  mediators  between  sensory  impressions 
originating  in  the  trunk  and  extremities  and  the  movements 
which  are  determined  in  these  parts.  At  tlie  same  time  we 
remark  that  this  wauo-lion  in  hio^her  animals  is  not  a  mere  ho- 
mogeneous  aggregation  of  nerve  cells,  but  that  these  cells  are 
arranged  in  definite  groups  (Fig.  7),  which  show  considerable 
variation  in  the  animal  range  and  are  separated  by  transmi- 
grating fibres  which  enter,  are  lost  in  or  connect  with  these 
different  accumulations.  This  anatomical  complexity  seems 
to  be  the  expression  of  a  co-ordinating  faculty.  Anatomically 
it  would  be  hazardous  to  infer  such  a  faculty  from  the  mere 
structure,  but  physiologically  and  pathologically  the  anatomical 
inference  becomes  entitled  to  consideration  as  at  least  a  very 
reasonable  theory  (seq.) 

§  44.  The  portion  of  fore-brain  anterior  to  the  thalamus, 
undergoes  a  subdivision  into  the  two  cerebral  hemispheres. 
These  are  in  the  urodelous  amphibians  of  a  remarkably  simple 
structure.  The  cells  are  congregated  around  the  ventricular 
cavities,  just  as  those  of  the  cord  are  in  all  animals  in  relation 
to  the  lining  of  the  central  canal.  In  man  and  higher  animals 
the  grey  matter,  with  one  local  exception  to  be  alluded  to,  is 
separated  from  the  ventricle  by  the  massive  development  of 
white  substance,  but  in  the  embryo  the  white  substance  being 
absent,  we  have  the  same  relation  as  in  the  urodela.  There- 
fore the  hemispheres  are  originally  a  part  of  the  central  tubular 
grey  matter,  and  the  same  transitions  between  the  epithelia 
lining  the  ventricle  and  the  cells  of  the  cortex  can  be  traced, 
as  were  referred  to  in  the  case  of  the  cord  and  medulla  oblon- 
gata (§  26). 

In  simpler  forms,  the  entire  thickness  of  the  hemisphere  is 
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ganglionic  substance  (Fig'  5),  in  higher  ones,  white  substance 
is  developed,  but  not  as  in  the  cord  on  the  outside  of  the 
ganglionic  matter,  but  on  its  inner  at<2)€ct,  the  conducting  Jih- 
rils  separating  the  future  cortical  nerve  cells  from  the  epi- 
thelium  lining  the  ventricles  (Fig.  6.)  As  we  progress  up- 
ward in  the  scale  we  observe  that  both  the  thickness  of  the 
white  substance  and  especially  of  the  grey  substance  undergo 
an  enormous  increase. 

As  the  existence  of  a  ganglionie  depot  without  associating  or  projecting 
connections  would  hb  nothing  less  than  an  absurd  assumption,  it  is  to  be 
concluded  that  in  the  animals  possessing  cortical  without  medullary  sub- 
stance, the  conducting  substance  is  tibrillar.  This  we  have  found  actually 
to  be  the  case,  and  the  more  searching  inquiries  of  Schmidt  ("Structure  of 
Ganglionic  bodies,"'  Journal  of  Nervous  and  Mental  Disease,  18T9),  have  con- 
tirmed  for  the  ampMuma  what  we  have  found  in  the  menohranclms.  That 
in  the  simplest  forms,  the  ventricular  epithelia  may  themselves  be  of  a 
nervous  nature  we  consider  highly  probable.  Fibrillse  which  are  unques- 
tionably nervous  I  have  traced  among  and  around  the  epithelial  nuclei,  in 
the  true  reptiles  as  well  as  in  the  am])hibia.  Schmidt  {loc.  cit.)  has  done  the 
same,  and  Wohon  {Das  Selacldergeldrn,  Denkschiiftender  Kaiserlich.  Akad., 
77),  remarks  the  great  similarity  of  certain  epithelia  from  the  fcnirth  ventricle 
to  the  epithelia  of  the  peripheral  sense  organs.  In  this  regard  it  deserves 
mention  that  one  of  the  great  masters  of  cerebral  anatomy,  Stilling,  to  his 
dying  day,  held  all  the  epithelia  surrounding  the  central  canal  of  the  cord 
to  be  of  a  nervous  nature.  While  we  should  conclude  from  their  relative 
atrophy  in  the  human  being  that  their  nervous  functions  had  become  unim- 
j)ortant  and  perhaps  entirely  stipplanted  by  secondarily  developed  and 
specialized  ganglia,  yet  we  would  accord  weight  to  the  statement  of  Stilling 
as  establishing  a  widespread  homology  of  the  nervous  epithelia. 

While  there  is  a  marked  contrast  between  tlie  hemispheres  and  cord  (as 
.stated  in  the  text)  with  reference  to  the  development  of  the  white  substance, 
it  should  be  stated  that  certain  convolutions,  particularly  those  related  to  the 
olfactoiy  lobe,  develop  white  substance  on  the  outside  as  well  as  on  the  inside 
of  the  grey  matter.  These  gyri  are  the  oldest  genetically,  and  atrophy  in 
man,  showing  that  their  functional  importance  is  less  in  the  latter.  In  the 
accompanying  three  figures  a  l)lack  space  on  the  outer  side  of  the  cellular 
layer  rej^resents  molecular  substance  belonging  to  the  cortex  proper ;  it  is 
like  all  tlie  molecular  substances,  relativelj^  most  massive  in  lower  anin)als, 
and  already  the  lower  mammalia  (Fig.  6)  show  less  of  it  than  the  reptiles. 


Fig. 
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Tnmsverse  section  of  lieniispheres,  from  American  proteu.s  (menobranchua 
lateralis).  Tlie  dotted  contour  represents  the  tela  clioroidea,  detacliing  the 
choroid  plexus  into  the  here  common  ventricular  cavity  through  the  atro- 
phied ])rosencephalic  roof  or  lamina  terminalis. 


Same  from  small  European  bat  {vesper ugo  noctulaf):  (x)  barren  layer  of 
cortex ;  (12)  cornu  ammonis ;  (8)  undifferentiated  basilar  grey ;  (9)  cortex  con- 
tinuous with  same ;  (13)  white  substance  (corona  radiata);  (14)  corpus  striatum  ; 
(7)  olfactory  decussation  (commissura  ant.);  (10)  lateral  ventricles ;  (12) cornu 
ammonis;  (2,  3,  4,  5,  6)  nuclei  of  thalamus;  (6)  for  termination  of  fornix  (11). 

v$  45.  We  stated  (§44)  that  with  one  local  exception,  all  the 
grey  matter  of  the  hemispheres  became  separated  from  the 
ventricles  and  their  lining  bj  the  developing  white  substance. 
The  exception  in  question  is  at  the  floor  of  the  ventricle,  where 
the  white  flbres,  swerving  from  their  course,  cut  into  the  grey 
substance  in  such  a  way  as  to  leave  one  portion  in  contact 
with  tlie  ventricular  lining,  the  corpus  striatum,  driving  the 
other  part  out,  as  they  did  the  rest  of  the  cortex  (Fig.  6). 

Before  this  differentiation  occurred,  the  anterior  portion  of 
the  hemispheres  developed  a  distinct  appendage,  containitig  a 
prolongation  of  the  lateral  ventricles,  and  termed,  from  its 
relations  to  the  regio  olfactoria,  the  olfactory  lohe."  This  olfac- 
tory lobe  and  the  corpus  striatum  are  in  direct  continuity, 
and  manifest  intimate  relations  throughout  the  animal  range. 

Evidently  the  sense  of  smell  is  one  of  the  most  important 
in  lower  animals.  However  much  this  sense  may  have  lost  in 
importance  in  the  human  species,  which  makes  up  for  the  de- 
ficiency in  countless  other  ways,  and  in  birds,  whose  acuteness 
of  vision  vicarates  for  the  almost  complete  absence  of  this 
sense,  yet  in  all  water  breathers  it  is  one  of  the  conditions  of 
their  existence.     Even  in  laud  animals,  not  only  in  the  car- 
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nivurous,  but  also  in  the  lierbivoi'ous  species  a  great  portion 
of  the  psychical  life  is  based  on  olfactory  conceptions. 

Now  water  breathers  constituted  the  ancestry  of  the  verte- 
brate sub-kingdom,  and  it  is  reasonable  to  suppose  that  the 
olfactory  lobe  constitutes  one  of  the  most  ancient  differentiated 
segments  of  the  central  nervous  system.  In  the  myxinoid 
lishes  and  the  lamprey  the  cerebral  hemispheres  themselves 
are  mere  appendages  of  the  olfactory  lohes^  and  hardly  half 
their  size. 

This  fundamental  importance  of  the  olfactory  lobe  implied 
a .  corresponding  development  of  the  associating  conductors, 
which  bring  the  impressions  of  this  sense  into  such  relations 
with  the  motor  apparatus,  as  to  permit  of  their  utilization  for 
the  purposes  of  the  animal  economy. 

These  conductors  could  travel  but  in  one  way,  namely, 
through  the  corpus  striatum  and  the  thalamus  or  sub-thalamic 
region,  after  passing  the  corpus  striatum.  This  is  in  lower 
animals;  in  higher,  more  complicated  relations  are  established. 

Now^  the  olfactory  lobe  clearly  represents  a  iii'st  category  of 
grey  matter,  for  its  periphery  is  projected  in  it  directly  by  the 
iilamenta  olfactoria  without  the  intervention  of  any  interme- 
diate ganglia. 

But  the  corpus  striatum,  superior  to  the  thalamus  in  posi- 
tion, and  receiving  fibres  which  have  passed  through  tiie  latter, 
is  equivalent  to  a  fourth  category  of  grey  matter,  as  we  will 
establish  more  fully. 

Since  the  fibres  of  the  secondary  projection  from  the  olfac- 
tory lobe  connect  with  the  corpus  striatum,  we  have  a  second- 
ary projecting  tract  terminating  in  a  ganglion  of  the  fourth 
category.  This  is  one  feature  which  gives  the  olfactory  nerve 
a  high  position  in  the  scale  of  the  cranial  nerves — one,  in  fact, 
which  establishes  a  profound  difference  between  it  and  other 
cranial  or  spinal  nerves,  except  one — the  optic — which  we 
shall  tind  to  merit  an  equally  special  position. 
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In  tliis  diagram  the  broken  and  dotted  line  with  tlie  arrow 
represents  the  path  taken  by  a  sensory  impression,  traveling 
to  the  olfactory  lobes,  thence  transmitted  to  the  motor  ganglion, 
and  down  through  the  peduncnlar  axis  to  the  motor  periphery. 
The  multiplicity  of  paths  emerging  from  the  corpus  striatum 
is  introduced  to  represent  the  anatomically  various  possible 
tracks  which  any  motor  impulse  may  travel.  Of  their  con- 
ditions of  development  more  anon;  but  in  passing,  we  may 
indicate  that  the  very  existence  of  both  direct  and  more  or 
less  interrupted  fasciculi  connected  with  the  same  category  of 
grey  matter,  shows  tliat  a  strict  classification  of  tlis  'projecting 
fibres  into  primary,  secondary^  tertiary,  etc.,  cannot  be  practi- 
cally carried  out.  We  employ  such  a  classification  merely  as 
a  provisional  and  theoretical  one,  in  order  to  systematize  some- 
what the  intricate  tracts  which  connect  the  different  ganglia 
with  the  more  or  less  remote  periphery,  and  to  furnish  a  basis 
for  a  subsequent  physiological  speculation.  The  same  applies 
to  the  ganglionic  "categories." 

§  46.  Not  quite  as  early  in  its  appearance,  and  not  as  pro- 
nounced in  physiological  importance  (in  the  lowest  verte- 
brates) we  have  the  visual  periphery  developed.  In  the  higher 
vertebrates  so  prominent  does  this  sense  become,  and  so  in- 
timate its  relations  to  the  psychical  life,  that,  ab  initio,  the 
embryonic  trace  of  the  retina  is  developed  in  direct  continuity 
toith  the  nervous  axis.  Originally  connected  with  the  central 
tubular  grey  matter  of  the  third  ventricle,  it  secondarily  de- 
velops a  projection  in  the  dorsal  part  of  the  second  cerebral 
vesicle — the  mesencephalon.  Its  primary  projection  loses  in 
importance  and  becomes  an  atrophic  remnant  in  man,  prob- 
ably as  devoid  of  function  as  it  is  devoid  of  any  special  struc- 
ture and  connections.    This  is  Meynert's  basal  op>tic  yanglion. 

^  47.  In  entering  the  mesencephalon,  the  optic  nerve  spreads 
out  on  the  surface  of  this  vesicle.  At  the  same  time  there  is 
developed  within  the  ganglion  other  conducting  substance, 
which  separates  the  outer  cells  from  the  inner. 

The  inner  cells  retain  the  position  and  the  signification  of  a 
central  tubular  grey ;  the  outer  cells  constitute  the  essential 
ganglion  of  the  optic  lobes,  and  exhibit  a  cortical  structure. 
This  fact  is  of  some  sio:nificance.    The  cortical  structure  is  one 
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which  is  employed  wherever  a  given  periphery  is  to  be  accu- 
rately and  exhaustively  projected.  It  is  manifested  in  the 
olfactory  and  optic  lobes  in  the  cerebum  and  cerebellum. 


.  Ik<vjcM^ 


Fig.  7.    Optic  lobe  of  menobranchus. 

§48.  Thus,  while  the  optic  lobes  of  the  lowest  animals  (Fig. 
8)  sliow  merely  the  central  tubular  grey,  in  higher  ones  we 
Und,  1st,  the  superficial  white  substance  constituting  a  pri- 
mary projection  path,  and  derived  from  the  optic  tract;  2d,  a 
grey  ganglionic  layer,  the  primary  centime  of  vision ;-  3d,  a 
deep,  white  layer  ;  and  -Ith,  the  central  tubular  grey. 

The  deep  white  matter  connects  the  visual  centre  with  the 
oculo-motor  nuclei  in  the  first  place,  and  with  undetermined 
nuclei  of  the  spinal  cord  in  the  second.  As  the  fasciculus 
which  establishes  this  latter  association  gradually  becomes  ex- 
hausted in  the  cervical  region,  and  maintains  its  anatomical 
continuity  as  a  fasciculus  only  by  receiving  fresh  accessions  of 
fibres  from  other  sources,  we  may  assume  it  to  terminate  in 
the  nuclei  which  control  the  reflex  movements  of  the  head 
and  neck. 

The  optic  nerves  and  tracts  constitute  a  primary  projection 
tract;  the  cortical  grey  of  the  optic  lobes  a  first  ganglionic 
category ;  the  deep  white  substance  is  an  associating  tract  of 
the  lowest  or  first  order,  connecting  two  ganglionic  stations  of 
the  first  category. 

Omitting  the  already  assumed  projecting  systems,  we  may 
represent  the  above  relations  in  the  subjoined  plan  : 


*In  a  physiological,  but  uot  in  a  phyllogenetic  sense. 
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Altlioiio^li  we  have  here  ranged  the  optic  lobes  in  the  first 
category,  it  is  seen  from  the  above  diagram  that  they  extend 
their  sway  over  a  considerable  motor  territory,  and  like  the 
olfactory  lobes  occupy  a  special  position,  in  contrast  with  the 
other  cranial  nerves. 

i5  49.  We  have  now  traced  (theoretically  for  the  present) 
the  anatomical  basis  of  certain  co  ordinations ;  co-ordinations 
which  were  based  on  associations  between  the  sensory  and 
motor  peri])heries,  and  which  accoi'ding  as  the}-  involved  a 
lower  or  higher  category  of"  grey  matter  were  more  or  less 
limited  in  their  range  of  complexity.  The  first  projection 
systems  simulated  so  many  simple  mirrors,  each  of  which  re- 
flected a  portion  of  the  object  presented  to  the  series,  while 
the  second  and  higher  systems  simulated  larger  mirrors  which 
collected  by  re-reHection  the  sum  of  the  images  projected  on 
the  smaller  mirrors,  and  combined  them  into  pictorial  unities. 
But  as  yet  there  were  still  several  unities  :  the  optic  lobes  rep- 
resenting one;  the  olfactory  and  corpus  striatum  another;  the 
thalamus  and  its  dependencies  a  third.  To  unite  them  in 
function,  mutual  associations  became  necessar}^,  and  these 
thenceforth  join  in  anatomical  embrace  all  the  great  basi-cere- 
bral  ganglia.  This  as.'<oGi(Uion  is  the  hasi.'<  of  the  highest  so- 
called  automatisms. 

^  50.  It  is  almost  a  rule  in  morphology  that  where  several 
structures  co-exist  in  functional  union,  one  or  the  other  will 
preponderate,  and  the  higher  the  structural  union  becomes  de- 
veloped, the  more  decidedly  does  the  superiority  of  the  pre- 
dominatincr  member  become  marked. 
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The  olfactory  lobe  bore  such  important  relations  to  the  life- 
history  of  early  vertebrates,  that  we  are  not  surprised  to  find 
the  cerebrZil  hemixijyheres  developing  at  first  as  mere  append- 
ages of  the  olfactory  lobes  (jj  45). 

The  corpus  striatum  representing  a  fourth  category  of  the 
projection  grey,  projected  in  turn  its  innervations  in  the  hemi- 
spheric grey,  thus  constituting  the  latter  a  Jifth  order.  Then 
the  thalamus  found  besides  the  indirect  projection  through  the 
corpus  striatum  already  referred  to  ( >J  45)  a  direct  connection 
with  the  cortex.  The  optic  lobes  followed,  first  by  indirect 
projection  through  the  thalamus,  then  by  a  special  circuit, 
through  the  ganglion  gen iculatnm  externum  (seq.). 

With  the  development  of  these  highest  projection  fibres  the 
cerebral  hemispheres  gradually  encroached  on  the  independ- 
ency of  the  lower  ganglia,  until  in  its  maximal  development 
as  found  in  man,  it  resembles  a  great  empii'e  which  holds  a 
number  of  tributary  states  in  sway  under  a  common  powerful 
rule.  The  anatomical  unity  now  attained,  finds  its  parallel 
psychical  culminatioh  in  that  more  perfect  consciousness  of  the 
ego  which  is  peculiar  to  man. 
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jj  51.  In«this  preliminarv  sketch,  it  being-  purely  our  object 
to  tbnnulate  the  principles  of  the  cerebral  architecture,  we  shall 
not  tind  it  necessary  to  discuss  the  relations  of  the  cerebellum, 
or  of  the  intercalar  ganglia.  We  would,  be  merely  repeating 
the  same  theorems  and  deducing  the  same  laws  as  those  we 
are  now  preparing  to  make  a  summary  of. 

All  through  these  last  paragraphs  we  have  found  one  strik- 
ing feature  in  ;!ie  elaboration  of  the  projecting  tracts,  namely 
that,  in  higher  developments,  the  fasciculi  show  a  tendency  to 
emancipate  themselves  from  the  interruptions  offered  bj'  inter- 
mediate ganglionic  categories,  in  short  that  the  tendency  is,  to 
establish  a  direct  communication  between  the  cortex  and  the 
central  tubular  grey  matter.  It  is  the  same  tendency  which 
led  to  the  development  of  the  longitudinal  tracts  of  the  cord, 
thus  establishing  a  readier  association  than  the  circuitous  route 
furnished  by  the  fibrillary  net-work  of  the  grey  substance. 

The  course  of  this  development  is  determined  by  two  phy- 
siological laws  :  the  first  is,  that,  the  greater  the  distance  trav- 
ersed, the  longer  will  the  impression  take  to  travel  to  its 
destination  ;  the  second  is,  that  every  ganglionic  element  to 
be  traversed  delays  the  transmission  of  tiie  nerve  current. 

In  the  diagram,  the  conducting  path  [a)  is  far  more  perfect 
as  a  mechanism  than  (J),  and  (h)  is  in  its  turn  more  perfect 
than  ((?). 
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^  52.  While  the  firsfe  law  if  it 
were  the  onl_y  one  which  gov- 
erned the  conducting  mechan- 
ism, would  tend  to  produce  an 
atrophy  of  the  intercalar  gang- 
lia, the  second,  which  up  to  a  cer- 
tain point  has  the  same  tendency, 
has  a  conservative  element  in  it, 
which  operates  against  such  an 
entire  abolition  of  the  interrupt- 
ing stations. 

It  is  desirable  for  certain  phy- 
siological purposes,  that  the  me- 
chanism by  which  nerve  currents 
can  be  arrested  at  certain  points, 
should  be  maintained.  Many 
iidiibitions  doubtless  take  place 
by  virtue  of  this  interrupting 
arrangement. 

§  53.  In  order  that  all  physio- 
logical necessities  may  be  com- 
plied with,  we  must  assume  that 
in  man,  the  projecting  system 
falls  into  two  groups  :  the  one 
Pcriphfiy.  which     shows     a     tendency    to 

emancipate  itself  entirely  from  the  interrupting  ganglia,  the 
other  which  maintains  its  connections  with  the  latter.  The 
continuous  tract  of  the  internal  capsule,  pes  pedunculi,  verti- 
cal pons  fibres,  anterior  pyramids,  and  part  of  the  lateral  col- 
umns of  the  cord,  is  an  example  of  the  most  direct  variety. 
The  posterior  part  of  the  corona  radiata,  the  thalamus,  thala- 
mic fibres,  reticular  ganglion,  other  portions  of  the  lateral 
columns,  represent  a  form  of  the  indirect  variety.  Both  are 
7iecessary  to  the  purposes  of  the  organism,  but  the  indirect 
variety  being  devoted  to  the  organic  needs,  and  these  needs 
being  the  sairie  in  all  animals,  or  nearly  so,  shows  less  varia- 
tion in  the  zoological  range  than  the  direct.  The  latter  which 
typifies  the  (lo:iiination  of  the  intellectual  cjuti-es  rises  in  a 
mathematical  ratio  as  we  appi'o.K-h  the  lunnan  being.     So  that 
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in  man,  while  the  automatic  ganglia  and  tracts  remain  ahont 
the  same  in  mass  as  in  the  other  mammalia,  the  intellectual 
ganglia  rise  far  above  them,  and  this  gives  rise  to  the  appa- 
rent  hut  not  real  diminution  of  the  automatic  systems  observed 
in  the  human  hrain. 

>^  54.  Certain  actions  which,  wliile  tlie  heuiisplieres  and 
higlier  ganglia  wei'e  yet  poorly  developed,  were  presided  over 
by  the  central  tnbnlar  grey,  or  its  immediate  derivatives,  be- 
come translated  bodily  to  higher  systems  in  higher  animals. 
This  accounts  for  the  atrophy  of  finally  useless  centres  which 
persist  only  in  accord  with  the  uniform  plan  of  development 
manifested  in  any  group  of  animals.  Thus  the  optic  lobes, 
though  extrenieh'  rudimentary  in  blind  genera,  still  are  pre- 
sent. The  basal  optic  ganglion  (vj  40)  is  another  example 
of  the  persistence  of  the  supplanted  and  physiologically  de- 
funct centres;  the  grey  of  the  locus  pcrforatus,  and  the  inter- 
peduncular ganglion  hold  similar  positions. 

Thus  far  we  have  traced  cursoj'ily,  because  for  merely  pro- 
visional purposes,  the  general  plan  of  the  cerebral  architecture. 
AYe  have  seen  that  the  entire  central  nervous  axis  was  a  de- 
velopment froin  the  central  tubular  grey,  a  portion  of  which 
retained  its  primitive  position  in  the  shape  of  the  first  gang- 
lionic category. 

This  axial  grey  matter  is  genetically  the  earliest,  anatomi- 
cally the  easiest  studied,  and  physiologically  the  simplest  of 
all  the  ganglionic  systems;  and  just  as  structurally  it  was  the 
primordial  fundament  from  which  all  tlie  higlier  ganglia  be- 
came gradually  elaborated,  so  functionally  it  is  the  basis  on 
which  the}^  rest. 

Our  description  of  the  Architecture  and  Mechanism  of  the 
Human  Brain  will,  therefore,  begin  with  the  discussion  of  the 
axial  ganglia,  more  familiarly  known  as  the  cranial  nerve 
nuclei  proper,  and  of  their  connections. 

{To  be  continued.) 
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Akt.  y.— a  new  function  of  the  optic  THAL- 
AMI.    ■ 


By  Isaac  Orr,  M.  D., 

Late  Lecturer  on  Experimental  Physiology,  University  of 

Pennsylvania, 

AND  G.  B.  Wood  Field,  Stud.  Med. 


THE  influence  of  tlie  nervous  system  on  tlie  peristalsis  of 
tlie  intestinal  canal  is  one  of  the  most  intricate  questions 
in  experimental  physiology.  That  nerve  centres  have  an  in- 
fluence on  the  intestinal  movements  has  been  shown  by  the  re- 
searches of  Budge  and  Valentin,  who  state  that  irritation  of  the 
optic  thalami,  corpora  striata  and  the  tubercula  quadrigemina 
excite  the  peristaltic  movements.  Schifl"  has  seen  movements 
of  the  intestine  ensue  after  irritation  of  the  medulla  oblongata, 
cerebral  and  cerebellar  peduncles  and  pons  varolii.  Longet* 
obtained  results  so  variable  that  he  was  not  able  to  come  to 
any  conclusion. 

Ludwig  and  Hafl'ter  from  experiments  on  rabbits  arrived  at 
the  conclusion,  that  the  splanchnics  had  neither  an  inhibitory 
nor  an  exciting  etfect  on  the  intestinal  movements,  and  after 
section  of  the  splanchnics  there  ensued  neither  increased  peri- 
stalsis nor  diarrhcea. 

Pfliigerf  first  observed  after  irritation  of  the  splanchnics  that 
the  small  intestines  became  quiet  or  rather  were  inhibited  by 
a  direct  action  on  ganglia  seated  in  the  walls  of  the  intestine. 

Nasse:{;  found  the  splanchnics  not  only  to  contain  inhibitory 
but  also  exciting  flbres,  and  that  irritation  of  the  dorsal  segment 
of  the  cord  arrested  the  intestinal  movements. 

Ludwig  and  Kupfl'er  arrived  at  the  same  conclusion  as 
did  Nasse. 

*  Longet,  Traiie  de  Phyftiologie,  tome  premier,  Paris,  1868. 
f  Ueber  das  HemrmingH-JS'crven  System  fur  die  j^eriMaltisdien  Bewegungen  der 
Qedarme,  Berlin,  1857. 
X  Beitrdge  zur  Plrysiologie  der  Darmbeioegung,  Leipzig,  1866. 
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That  there  is  an  hiliibitiuii  l)_v  the  central  nervous  system 
on  the  intestinal  movenients  is  proved  by  the  researches  of 
Goltz,*  when  he  removed  the  medulla  in  frogs  and  found  the 
peristalsis  much  more  active. 

AVilson  Philip  +  observed  a  long  time  back  that  the  move- 
ments of  the  small  intestines  continue  a  long  time  after  re- 
moval of  the  cerebro-spinal  axis. 

1^  have  already  shown  in  another  place  that  in  the  optic 
thalami  are  seated  centres  inhibiting  the  rhythmic  move- 
ments of  the  sphincters  of  the  rectum  and  vagina.  It  subse- 
quently occurred  to  me  to  determine  if  any  centres  existed 
inhibiting  the  intestinal  movements.  That  centres  exciting 
intestinal  movements  exist  has  been  proven  by  other  observers 
whose  results  I  can  also  confirm. 

Method  : — The  animals  employed  were  cats  and  rabbits, 
which  were  fastened  on  Czermak's  holder  and  etlierized. 
Then  two  holes  were  trephined  into  the  skull  for  the  entrance 
of  the  electrodes.  The  location  of  these  trephined  openings 
was  made  directly  over  the  optic  thalami.  The  electrodes 
consisted  of  needles  insulated  to  near  their  points  by  sealing 
wax.  The  induction  current  sent  through  them  was  derived 
from  the  secondary  coil  of  a  DuBois  apparatus.  The  cell 
driving  the  apparatus  was  a  small  zinc  and  carbon  one.  The 
strength  of  the  current  was  such  as  to  be  strongly  felt  by  the 
toncjue.  Then  in  rabbits  under  ether  the  abdomen  was 
opened  and  the  normal  rate  of  peristalsis  of  the  abdomen  and 
the  remaining  part  of  the  small  intestines  watched.  The 
temperature  was  about  85''  F.  After  the  normal  rapidity  of 
the  intestinal  movements  was  determined,  then  the  electric 
current  was  turned  on,  when  the  small  intestines  came  to  rest 
in  diastole. 

This  arrest  of  persistalsis  was  not  due  to  vaso-motor  irri- 
tation, as  the  electric  excitation  was  made  some  distance  above 
the  seat  of  the  monarchical  vaso-motor  centre;  and  if  this 
centre  was  irritated,  then  anu'mia  of  the  intestine  would  be 
produced,  which   state,  according  to   Xasse,   produces  lively 

*  Pfliiger's  Archtv,  1872,  p.  (il(>. 

f  L;>no;ct's  Nerven-St/stem.     Erster  Band,  Leipzig,  1S4T. 

X  Journal  of  Pltysiology,  vol.  11,  No.  1. 
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peristalsis.  During  the  irritation  the  blood-vessels  of  the 
intestine  did  not  become  pale,  but,  on  the  contrary,  became 
hyperaemic,  by  the  exposure  to  the  air.  It  has  been  stated 
by  Yan  Braam  Houckgeest  that  anaemia  arrests  peristalsis,  but 
this  is  contradicted  by  the  experiments  of  Sanders  Ezn,  who 
affirms  that  the  amount  of  blood  in  the  vessels  has  no  influence 
wliatever  on  the  peristalsis. 

That  these  centres  of  inhibition  were  not  seated  in  front  of 
the  optic  thalami,  was  proven  by  experiments  where  the 
needles  were  inserted  in  front  of  the  thalami,  and  no  arrest 
of  the  peristalsis  took  place.  That  these  inhibitory  centres 
are  not  seated  behind  the  optic  thalami,  is  rendered  probable, 
as  only  weak  currents  were  used,  and  when  the  needles  were 
pushed  backward,  no  arrest  of  intestinal  movement  took 
place.  Further,  in  cats,  after  section  behind  the  thalami,  the 
peristaltic  movements  of  the  duodenum  became  quite  active. 
The  method  of  operating  on  cats  was  as  follows:  The  animals 
were  bound  down  on  Czermak's  holder,  etherized,  a  trephine 
placed  on  each  side  of  the  skull  behind  and  above  the  mastoid 
processes,  and  an  opening  made  in  the  skull.  Then  the  ab- 
domen was  opened,  and  a  section  of  the  brain  made  behind 
the  thalami  wnth  a  spear-shaped  knife.  After  the  section, 
the  usually  quiet  peristaltic  movements  became  much  more 
active. 

The  intestinal  movements  may  be  compared  to  those  of  the 
heart.  Like  the  heart,  the  intestine  can  move  independent  of 
the  central  nervous  system,  from  the  ganglia  of  Meissner  and 
Auerbach.  Simple  excision  of  a  length  of  the  intestinal  canal 
proves  this  fact.  Like  the  heart,  it  is  under  the  excitation  of 
nerves  running  in  the  splanchnics  and  pneumogastrics ;  like 
the  heart,  the  peristalsis  is  under  the  inhibitory  control  of 
nerve  libres  running  in  the  splanchnics,  having  their  remote 
inhibitory  connection  in  the  thalami  optici;  like  the  heart, 
the  movement  of  the  intestine  is  under  the  control  of  drugs, 
which  paralyze  the  inhibition  of  the  splanchnics,  as  takes 
place  when  atropin  and  nicotin  are  given ;  like  the  heart,  the 
peristalsis  is  influeuced  by  emotions,  for  fright  causes  a  move- 
ment of  the  bowels  by  a  paralysis  of  the  intestino-inhibitory 
mechanism,  thus  allowing  the  exciters  of  peristalsis  full  control. 
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Appended  are  some  of  the  experiments  upon  wliicli  the 
preceding  statements  are  based  : 

Exp.  1. — :Rabbit.  Etherized  ;  two  holes  trepliined  into  tlie 
skull  ;  abdomen  opened,  and  the  peristalsis  found  to  be  quite 
active  ;  electrodes  thrust  through  the  trephined  opening  into 
optic  thalami,  when  a  weak  induction  current  was  turned  on, 
the  peristalsis  of  the  duodenum  and  small  intestines  was  ar- 
rested in  diastole.  One  experiment  was  repeated  several 
times  with  the  same  result. 

Exp.  2. — Rabbit.  Etherized  ;  trephined  ;  l)Owels  exposed  ; 
needles  thrust  into  the  optic  thalami,  Mhen  the  electric  cur- 
rent arrested  the  peristalsis. 

Exp.  3. — Large  rabbit.  Etherized  ;  trephined  ;  abdominal 
contents  laid  bare ;  electrodes  pushed  into  the  thalami,  when 
the  duodenum  was  arrested  in  diastole. 

Exp.  4. — Small  rabbit.  Etherized  ;  trephined  ;  bowels  laid 
bare;  electrodes  thrust  into  the  optic  thalami,  when  the 
peristalsis  of  the  small  intestines  was  arrested. 

Exp.  5. — Small  rabbit.  Etherized  ;  trephined  ;  intestines 
exposed ;  electrodes  thrust  into  the  optic  thalami,  when  the 
peristaltic  movements  were  arrested. 

Exp.  6. — Small  cat.  Chloroformed ;  trephined  near  the 
mastoid  process ;  abdomen  opened,  and  the  peristalsis  of  the 
duodenum  watched.  A  section  was  made  behind  the  optic 
thalami,  when  the  duodenum  exhibited  lively  movements, 
which  soon  came  to  rest. 

Exp.  7. — Medium-sized  cat.  Chloroformed;  trephined  be- 
hind and  above  the  mastoid  process ;  bowels  laid  bare  by 
section  of  the  abdominal  muscles;  section  behind  the  optic 
thalami,  when  the  peristaltic  movements  of  the  duodenum  be- 
came increased,  the  adjacent  portions  of  the  small  intestine 
beins:  also  more  active. 
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By  S.  Y.  Clevexgek,  M.  D. 


LOCALIZATION"  in  cerebral  physiology  and  pathology, 
■  depending  upon  the  composite  nature  of  the  brain,  re- 
quires minute  study  of  the  shape  and  plan  upon  which  this 
association  or  confederation  of  organs  is  arranged.  Anatomy 
is  indebted  to  Gratiolet  and  Leuret,  not  only  for  their  investi- 
gations and  accnrate  delineations  of  constant  encephalic  fea- 
tures, but  for  having  reconciled  and  systematized  the  observa- 
tions of  their  predecessors  since  the  days  of  Aristotle. 

Ati  excellent  article,  by  Pozzi,  in  the  Dictionnaire  Ency- 
cloped'uixie  des  Sciences  Med'icales  (Paris),  entitled  "  Circonvo- 
lutions  Cerebrales,''  mentions  the  surprising  want  of  uniform- 
ity among  the  older  writers  on  anatomy,  concerning  the 
relative  positions  of  these  tortuosities  of  brain  structure,  and 
calls  attention  to  a  "figure  of  Spigel,  De  corporis  humani 
fahricd^  lib.  X.,  tab.  2."  Pozzi  ascribes  this  defect  in  anatomi- 
cal books-  to  the  gross  analogy,  used  by  the  authors,  in  liken- 
ing the  cerebral  gyri  to  the  valvidw  conni'centes  of  the  intes- 


tines 


This  ignorance  is  not  confined  to  the  ancients,  for  on  page 
586  of  Gray's  Anatomy  there  occurs  this  passage  :  "  There 
is  no  accurate  resemblance  between  the  convolutions  in  differ- 
ent brains,  nor  are  they  symmetrical  on  the  two  sides  of  the 
same  brain."  In  a  strict  sense  such  a  remark  may  be  correct, 
but  conveys  an  erroneous  notion. 

"Such  authors,""  says  the  French  encyclopedist,  "are  de- 
voted to  advancing  the  idea  of  the  absolute  variability  in  the 
disposition  of  the  convolutions,  the  relative  varial)ility  suf- 
ficing for  a  long  time  to  justify  prejudice  against  closer  study." 

The  oldest  works,  of  a  precise  character,  on  the  cerebral 
anatomy  of  the  primates  (man  and  the  ape)  appear  to  be  : 
Willis,  "  Cerehri  Anatome  cut  accessit  nervorum,  descriptio 
et  usns,''  London,  1664;  Malpighi,  "  i>e  cerehro,  et  de  cerehri 
cortice,  opera^''  London,  1686 ;   Tyson,  "  Orany-otUang,  sive 
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Homo-sylvestris,  or  the  aiuitotny  of  a  Pygraie  compared  with 
that  of  a  Monkey,  an  Ape,  and  a  Man,"  London,  1699. 

In  the  eighteenth  centnry  appeared  Cerebral  Essays  and 
Treatises  by  Vieussens,  1716;  Ridley,  1725;  Albinus,  1725,  9; 
Morgagni,  1741;  Zinn,  1749;  Tarin,  1750;  Lorry,  1760; 
Malacarne,  1780;  Vicq  d'  Azyr,  1781,  83,  9,^^,  90;  Soenimer- 
ring,  1788,92,96,99;  Riidolphi,  1796.  At  this  period  the 
more  evident  convolutions  of  simpler  form  were  described  by 
Vicq  d'  Azyr  and  Soemmerring,  the  lobiilus  fornicatus  and 
the  external  parietal  convolutions.  In  this  present  century 
followed  works  by  Chaussier,  1807;  Gall  and  Spurzheim, 
1808,  9,  10;  Doellinger,  1814;  Gordon,  1815,  17;  Tiedeman,^ 
1816,  21,  36;  Lautli^  1819;  Burdach,  1819,  26;  Reil,  1822, 
23 ;  Serres,  1824 ;  Laurencet,  1826 ;  Rolando,  who  in  1828, 
31,  in  his  '''■Delia  struttura  degli  emisferi  cerehrali.  In  meia- 
orie  della  Reale  Accadeniia  delta  sciegedi  Torino,''''  t.  XXXV., 
p.  103,  properly  insisted  upon  certain  fissures,  and  is  s.iid  to 
have  given  a  very  exact  description  of  the  insula  and  "j?r6>- 
cesso  anterd'tdo  cristato^''  or  lobulus  fornicatus.  Hertwig,  in 
1826,  published  ^'' Exjperhnenta  qucedam  du  effectihus  Icesio- 
netn  impartibus  encephali^''  anticipating  the  matter  of  locali- 
zation in  cerebral  pathology. 

Todd  in  1847,  wrote  that  Mayo  (1827)  had  pul)lished  '-the 
best  plates  of  the  brain  extant."  Up  to  the  time  of  Todd  and 
Bowman's  Cyclopedia  the  standard  works  on  anaton^.y  treat- 
ing the  subject,  were  those  of  Flildebrant,  by  Weber;  Cru- 
veilhier  ;  Soemmerring,  by  Valentin;  Meckel;  Bell;  Quain 
and  Sharpey. 

After  Mayo,  we  have  :  Langenbeck,  1830  ;  Arno]d,  1838  ; 
Bourgery,  Ribes,  Leuret,  1839 ;  Wilbrand,  Baillarger,  1840 ; 
Van  derlvolk,  1841;  Parchappe,  1842;  FoviUe,  1844;  Todd, 
1845;  Burmeister,  Stilling,  1846;  Retzius,  Solly,  1847;  Ecker, 
1851;  Ilirschfeld  and  Leveille,  1853;  Huschke,  1854;  Gra- 
tiolet,  1855,  by  whom  a  new  era  in  encephalology  was  inaugu- 
rated;  Krigma,  1855;  Owen,  1857;  Arnold,  1858;  Eckcr, 
1859;  Reichert,  1859,  tU ;  (Jampen,  1859;  Wagner,  1800; 
Huxley,  1861;  P,roca,  1861,  70,  71;  Flower,  1862,  63,  64; 
Van  der  Kolk  and  Vrolik,  1862;  Rolleston,  1862,  63;  Wag- 
ner, 1862;  Macleod,  1864;  Barkon,  Bradley,  Lankester,  Vogt, 
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Turner,  1SG5  ;  Panscli,  (^uain,  Turner,  1S(36;  Me_ynert,  1867; 
Biscboff,  Ecker,  Panscli,  1868;  Ecker,  Alix,  1869;  Batenian, 
Broaclbent,  Gromier,  Calori,  Jensen,  1870;  Nitsclie,  Sa])py, 
Lnssana  and  Lemoigne,  Ilenle,  1871 ;  Gromier,  Biscliolf,  Ger- 
vais,  Tnke  and  Eraser,  Major,  Ilitzig,  Mierzejewski,  Seliiile, 
A\^eruher,  1872;  Turner,  Mivart,  Huguenin,  Ferrier,  1873; 
(Troniier,  Darwin,  Pozzi,  Maliniverni,  1874;  Charcot,  1875; 
Bicliet,  1878;  Pansch,  1879;  not  including  those  writing 
upon  comparative  anatom)^,  prominent  among  whom  were 
Serres,  1824;  Desmoulins,  1825  ;  Leuret,  1839;  Rjmer-Jones, 
IS-tl;  Cams,  1853;  Owen,  1857;  Luys,  1865;  Stieda,  1870; 
Huxley,  1871 ;  Meynert,  1872  ;  Ferrier,  1873. 

Pozzi,  p.  340,  oj).  cit.,  says  : 

"Nous  devons  a  Tanatomie  comparee  d'avoir  d^brouille  le 
chaos  apparent  dcs  eii'convolutions  chez  riiomme.  Les  pre- 
miers pas  avaient  ete  t'aits  dans  cette  voie  des  la  plus  haute 
antiquite.  Erasistrate  ecrivait  :  Les  circonvolutions  sont  plus 
nonibreuses  dans  I'homnie  que  dans  les  aniniaux,  parce  que 
riiomme  Temporte  sur  les  aniniaux  par  I'esprit  et  par  le  rais- 
onmcnt.  A  quoi  Galien  repondait:  Je  ne  partage  pas  cet 
avis,  car  d'apres  cette  regie,  les  fines  etant  des  animaux  al)- 
ruptis  et  stupides,  ils  devraient  avoir  un  cerveau  tout  ;i  fait 
simple,  sans  ancun  sillon  on  sinuosite,  tandis  qu  'ils  ont  beau- 
coup  de  circonvolutions."     {De  usu  2>o.rtiu'}n,  lib.  8,  chap.  13.) 

"  Mais  il  a  fallu  de  longs  sircles  pour  que  Tidee  d'Erasist- 
rate  servit  de  guide  a  ranatomie  humaine.'" 

This  paper  has  tor  its  object  the  suggestion  of  a  rational 
scientific  nomenclature  for  the  exterior  cortical  portion  of  the 
brain.  The  necessity  for  this  becomes  apparent  when  exam- 
ining the  literature  of  the  subject,  rapidly  assuming  volumin- 
ous proportions  as  its  imjiortance  grows  evident  to  students. 

The  synonyms  given  display  at  once  the  difficulties  encoun- 
tered in  applying  the  topographical  terminology  of  one  au- 
thor to  the  text  of  another.  Ecker,  Turner  and  Huxley  have 
dune  much  to  simplify  and  systematize  tlie  names  of  the  con- 
volutions and  tissures,  but  the  recent  monograph  of  Pansch,  of 
Kiel,  entitled  '•'•  Furclten  und  Wl'flMe  aw,  Grosshirns  des 
MeUHehen/^  (1879),  indicates  a  system  wliich  in  most  respects 
is  very  desirable,  and   which   in   the   )nain  is  followed   in   this 
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essay.  Wherever  a  departure  is  made  from  Ids  scheme  the 
warrant  tor  it  is  found  in  the  accepted  usages  of  other  in- 
vestigators. In  beginning  this  compilation  I  greatly  nnder- 
estimated  the  amount  of  labor  it  would  involve;  but  if  it 
proves  nseful  in  tending  toward  improvement  upon  the  sys- 
tems heretofore  prevalent,  I  shall  feel  fully  jnstitied  in  having 
undertaken  it. 

THE    PLAN. 

Owing  to  the  difficulty  of  properly  classifying  the  convolu- 
tions into  groups  or  lobes,  such  divisions  can  be  of  a  general 
character  only;  and  instead  of  laboriously  manufacturing  lim- 
its for  lobes,  the  more  rational  method  is  the  natural  one  of 
Surfaces.  We  have  then  the  External  or  convex;  the  J/d- 
ilian  or  plane,  and  the  Basilar  or  inferior  Surfaces  of  the 
brain.  An  arbitrary'  subdivision  into  lobes  may  now  be  made, 
for  convenience  in  general  reference,  separating  the  external 
and  median  surfaces  into  Frontal^  Parietal.,  Occipital  and 
Temporal  Lohes;  the  sulcus  Rolando  betw.een  the  frontal  and 
parietal  and  the  iissnra  Sylvii  bounding  the  temporal  lobe, 
superiorly.  The  basilar  surfoce  can  be  divided  in  the  same 
indetinite  manner  into  Occipital.,  Temporal.,iix\d  Frontal Lohes. 

Pozzi  objects  strongly  to  the  use  of  either  lobes  or  lobules 
in  the  nomenclature,  but  as  objections  can  be  urged  against 
any  selection  of  terms  for  portions  of  the  cerebrum,  let  us 
select  the  most  convenient  and  proceed.  Probably  a  better 
understanding  can  be  reached  by  defining  the  terms  mentioned 
above  with  those  to  follow : 

Surfaces :  Natural  divisions  of  the  cerebrum  into  External, 
Median,  and  Basilar. 

Lobes:  Arbitrary  divisions  of  the  surfaces  into  Frontal, 
Parietal,  Temporal,  and  Occipital. 

Lobules:  Portions  iiu;luded  between  fissures  or  sulci,  h'ere- 
tofore  styled  convolutions,  gyri,  meandri,  processi,  ])lis,  cir- 
convolutions.  volutions,  lobes  and  lobules. 

Gijri:  Indivisible  or  lesser  divisions  of  the  lol)ules,  pos- 
sessing noteworthy  relations,  shape,  or  cliaracter,  bearing  some- 
thing of  the  relationship  to  lobules  the  atom  does  to  the 
molecule,  at  present  having  no  designation  a})art  from  lobules, 
convolutions,  etc. 
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FlfiSiira^:  Piimary,  somewhat  deep,  constant  clefts  or  fur- 
rows, associating  man  with  animals  of  inferior  intelli<^ence. 
Sulci  has  been  used  interchangeably  with  fissura;,  to  designate 
the  same  furrows  before  Pansclrs  late  work. 

aSiiIcI:  Lesser  cortical  fissures  or  furrows  constant  in  the 
adult  human  brain. 

Sidculi:  Inconstant  or  little  sulci,  or  furrows  having  no 
regular  location,  or  I'clationshi})  to  the  convolutions. 

Rami:  Constant  branches  of  fissurte  oi'  sulci. 

Extronitates :  Useful  in  designating  parts  otherwise  illy 
defined,  because  the  sulci  l)reak  up  into  forks  and  sulculi  on 
reaching  the  extremes  of  the  hemispheres.  Prof.  Pansch  uses 
three  divisions:  Extremitas  orhitalis;  Ertrcimtas  temporalis j 
Extremitas  occipitalis.  Tlie  latter  is  the  least  useful,  owing 
to  the  clustering  of  gvi'i  fully  occupying  that  I'egion.  It  is  not 
possible  to  exactly  define  these  extremities,  but  they  may  be 
considered  as  including  parts  dubiously  divided  by  the  termi- 
nations of  sulci. 

FISSUR.E. 

1.  FlSSURA  LONGITUDIXALIS. 

SynonyniH:    f.  or  scissura  cerebri  longitudinalis  ;  superior  longitudinal 
siuus ;  f.  c.  r.  superior,  inferior  et  liorizontalis  posterior ;  interlobular  f. ; 

f.  magna  cerebri ;  interliemispheric  f. 

t--. 

2.  FissLRA  Sylvii.  (Cum  ramus  ascendens  [et  ramus  an- 
terior liorizontalis,  Pansch]).  j^ 

Pansch  :    f.  sylvii  mit  ram.  anterior  liorizontalis  und  ram.  ant.  ascendent 

EcKER  :  f.  s.,  mit  ram.  ascendens  s.  anterior  und  ram.  posterior  s.  liori- 
zontalis. 

BiscHOFF  :  Stamm  vordcrer  senkrechter  Ast  und  biuterer  liorizontal  anf- 
steigendes  Ast  der  sylvisclien  spalte. 

Henle  :    f.  lateralis  posterior  et  anterior. 

Broca  :     scissure  de  s.,  brancbe  anterieure  et  brancbe  ascendente. 

Turner  :     f.  of  Sylvius  w.  lioriz.  and  asc.  limb. 

Gratiolet  :    foss$,  de  Sylvius. 

Pozzi  :     scissure  de  Sylvius. 

LussANA  and  Lemoigne  :    scissura  di  Silvio.' 

RicUET  :     scissure  de  Sylvius. 

Various:  fissure  or  fossa  sylvii,  fissura  anterior;  f.  ant.,  inferior  et  e.\- 
terna  ;  f.  inferior ;  f.  transversa;. 

Entitling  this  fissure  a  fossa  is  in  favor  with  some,  and  for 

this  there  is  some  reason,  especially  when  its  borders  are  sepa- 


Clevenger — Cet'ebral  Topography.  663 

rated  so  as  to  bring  into  view  the  Insula.  I>ut  the  word 
jlssu7'e,  implying  nothing  as  to  depth,  and  designating  tliis 
great  seam  better  iti  situ,  seems  more  appropriate.  Ecker 
and  Pansch  differ  concerning  what  parts  shonhi  be  called 
rami,  while  Turner  attaches  the  ramus  ascendens  to  the  prae- 
central  sulcus,  in  which  he  is  not  imitated  by  other  authors. 

3.  FiSSURA  OCCIPITALIS. 

Pansch  :  fissura  occipitalis. 

Ecker  :  f.  pai'ieto-occipitalis  pars  medialis  et  lateralis. 

BiscHOFF  :  f.  occipitalis  perpendicularis  interna. 

Henle  :  f.  occipitalis  perpendicularis. 

Broca  :  scissure  occipitale. 

Turner  :  parietooccipital  fissure,  interna  et  extei'na. 

Huxley  and  Charcot  :  the  same  as  Turner. 

Gratiolet  :  scissure  occipitale  int.  et  ext.-occipito-parietale. 

L.  e  Lemoigxe  :  scissura  perpeudicolare. 

Ferrier  :  parietooccipital  fissure. 

FoviLLE  :  scissure  posteriore. 

There  would  be  more  warrant  fur  attaching  the  occipital  to 
the  sulcus  parietalis  than  the  parietal  to  the  fissura  occipitalis, 
for  it  terminates  in  the  human  brain  before  fairly  becoming 
parietal.  The  extra  lateral  development  of  this  fissure  in  the 
apes  is  sufficiently  posterior  to  justify  retaining  the  word  oc- 
cipital, wherever  occurring.  ,^  _,  _^___ 

4.  Fissura  calcakina  (cum  rami  ascendens  et  descendens.) 
Pansch,  Ecker,  Ferrier,  Turner,  Huxley  :  fissura  calcarina. 
BiscHOFF  :  f.  hippocampi. 

Henle  :  f.  occipitalis  horizontalis. 
Broca  :  scissure  calcarine. 
Fowler's  Charcot  :  calcarine  fissure.       < 
L.  e  Lemoigne  :  scissura  occipito-parietaLe  interna.  /S 
Gratiolet  :  scissure  interne,  s.  des  hippocampes. 

RiCHET  :  scissure  en  pied  de  cheval,  branche  superieure   et  branclie  in- 
ferieure  de  la  meme. 

This  important  fissure  has  been,  by  some  of  the  older 
writers,  shortened  by  conferriug  its  anterior  portion  upon  the 
fissura  occipitalis  ;  it  has  been  amplified  by  others,  who  have 
included  the  occipital  with  it ;  and  omitted  ^11  hs-  others,  who 
consider  it  as  a  ramus  of  the  occipital.  \ 

The  name  calcarine^  from  its  marking  the  position  in- 
ternally of  the  calcar  avis  or  hippocampus  minor,  would  be 
preferable  to  "  interne  "  of    (iratiolet,  as    too  indefinite,  or 
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"  hippoeainj)! ''  of  Bisclioft",  as  the  larger   liippocanipus   miglit 
mislead  in  locating  it. 

5.  FlSSLKA   HIPPOCAMPI. 

Pansch,  Eckeh,  Fowler's  Charcot,  Huxley  :  fissuia  hippocampi. 

Bkoca  :  raiuiire  du  graude  liijipocampi. 

Turner  :  dentate  tissure. 

RiCHET,  Ferkier  :  sulcus  hippocampi. 

Tlie  (lentato  of  Turner,  referring  to  tlie  fascia  dentata, 
seems  to  other  investigators  to  have  less  claim  than  hippo- 
cani})us  major,  after  which  they  have  named  tlie  fissure. 

Tliese  five  fissures  constitute  the  primary  constant  and  deep 
separations  of  the  lobules  of  the  human  brain,  and  they  link 
l)imana  to  quadrumana,  across  the  artificial  division  of  Owen, 
which  placed  man  as  an  order  of  mammalia  in  the  sub  class 
archencephala ;  the  ape  standing  at  the  head  of  the  gyren- 
cephala. 

Classification  by  zoological  persistence  would  require  the 
introduction  of  rudimentary  or  assumed  fissures  possessing  a 
remarkable  constancy  in  types  lower  than  man.  Lussana  and 
i^emoigne  have  attempted  this  in  locating  a  small  *' solco  in- 
fiesso  "  anterior  to  the  sulcus  Rolando  to  mark  the  carnivoral 
crucial  sulcus.  The  olfactory  and  calloso  marginal  sulci  would 
merit  distinction  as  fissures  in  many  instances  on  the  typical 
plan.  We  are,  however,  to  seek  the  convolutions  of  the 
human  brain,  and,  conforming  to  Pansch,  the  cortical  fissures 
become  sulci. 

Among  primary  or  constant  typical  furrows  of  the  cortex 
the  first  sulcus  is  the  sixth  in  order. 

6.  SuLcrs  HoLAxno. 
EcKER :  sulcus  centralis. 
BiscHOFF  :  s.  centralis,  s.  Rolando. 
Broca  :  scissure  de  Rolando. 
Huxley  :  postero-parietal  sulcus. 
Henle  :  sulcus  centralis. 
HuGUEXix  :  fossa  Roland  1. 

Pansch  (formerly) :  tissuni  transversa  anterior. 
Turner,  Ferrier,  Fowler  :  fissure  of  Rolando. 
Lussana  e  Lemoigne  :  scissura  di  Rolando. 
RiCHET  :  scissure  de  R. 
Gratiolet  :  sillon  de  R. 

"  Die  Rolando'sche     Furcho    ist   die    coiistaiiteste  und  aui 
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frillisten  auftreteiide  iinter  deii  Priiniirt'urchen  tier  lateralen 
Fljiche,  uiid  bei  den  Primaten  iiberliauDt  die  am  ineisten  char- 
akteristicbe.''  [Furchen  unci  Wi'dste,  von  Pansch,  1879.) 
This  sulcus  makes  its  appearance  in  the  fifth  month  of  fd-tal 
life.  Pansch  writes  that  it  is  by  "  Henle :  unbennant,"  but  1 
tind  it  as  "  sulcus  centralis "  on  page  161  of  Ilenle's 
"  Nervenlehre." 

7.  Sulcus  parietalis. 
EcKER  :  sulcus  inter-parie talis. 
Pansch  :  sulcus  parietalis. 
Broca  :  sillou  parietal. 

TuRNEK,  HrxLEY,  Ferrieu  :  iutra-parietal  fissure. 
RiCHET  :  sillon  interparietal. 
LussANA  e  Lemoigxe  :  scissura  intermedia. 
Various  :  s.  postcentralis,  s.  postrolandicus. 

8.  Sulcus  pr.ecentralis. 

Pansch  :  sulcus  frontalis  (posterior  division). 

EcKEK  :  sulcus  priscentralis. 

Broca  :  sillon  prerolandique. 

Turner  :  ascending  limb  of  sylvian  fissure. 

JFowLER  :  vertical  frontal  tissure. 

Huxley  :  uutero-parietai. 

Lussana  e  Lemoione  :  solco  ascendent!. 

I  think,  in  this  instance,  Ecker's  name  should  be  retained. 
because  it  expresses  its  position  accurately.  Pansch  has  joined 
this  sulcus  to  the  inferior  frontal,  just  as  Turner  blended  the 
ascending  sylvian  ramus  with  the  same  sulcus,  and,  as  the 
older  anatomists  once  caused  trouble  to  their  readers  by  call- 
ing the  calcarine  and  occipital  fissures  "the  perpendicular  and 
its  branches,"  the  older  name,  pra3central,  should  remain. 
This  g:reatlv  modifies  the  divisions  into  lobules  Pansch  sug- 
gests  for  this  vicinity,  and  gives  us  the  older  designations  for 
them  also. 

9.  Sulcus  frontalis  superior. 
Pansch,  Ecker:  sulcus  frontalis  superior. 
Broca,  Richet:  premier  sillon  frontal. 
Turner,  Huxley,  et  al^:  supero  frontal  sulcus. 
Fowler:  supero-f rental  fissure. 

Lussana  e  Lemoigne:  scissura  di  verga. 

Various:  sulcus  prsecentralis  superior,  s.  prerolandicus. 

10.  Sulcus  frontalis  inferior. 
Pansch:  sulcus  frontalis  (anterior  division). 
Ecker  :  s.  frontalis  inferior. 
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Broca:  sillou  second  frontal. 

TuKXER,  Huxley:  iufero-fioutal  sulcus. 

Ferrier:  inferior  frontal. 

11.  Sulcus  temporalis  superior. 
EcKER:  sulcus  temporalis  superior. 
Pansch  :  sulcus  temporalis. 

Galton's  Ecker:  first  tempero-sphenoidal. 
Broca  :  premier  sillon  temporale. 
Turner:  parallel  fissure. 
RiCHET:  sillon  parallele. 
Gratiolet  :  scissure  parallele. 
Huxley:  superior  temporo-sphenoidal  f. 
Fowler's  Charcot:  superior  temporal  fissure. 
Lussana  e  Lemoigne:  scissura  parallela. 
BiscHOPF :  fissura  parallela  s.  temporalis  sup. 

12.  Sulcus  temporalis  medius. 

Ecker  :  sulcus  temporalis  medius. 
BiscHOFF:  fissura  temporalis  medius. 
Broca:  deuxiC-me  sillon  temporal. 
Turner:  second  tempero-sphenoidal  fissure. 
Fowler's  Charcot:  middle  temporal  fissure. 
Richet  :  represented  in  wood-cut,  but  unnamed. 

Panscli  ignores  this  sulcus  and  the  succeeding  one,  but  it  is 
too  well  marked  by  Leuret  and  Gratiolet,  especially  in  planche 
XXI.,  and  in  the  engraving  of  the  Encephale  de  Fieschi, 
planche  XXII.  It  corresponds  to  the  inferior  temporal  sul- 
cus of  the  simians,  tolerably  well  marked  in  the  Cynocephalus 
sphinx,  and  fully  in  the  macacque. 

The  omission  of  either  of  the  lower  temporal  sulci  would 
leave  the  included  lobules  or  gyri  without  boundaries ;  and  as 
all  authors,  including  Pansch,  give  three  temporal  convolu- 
tions, this  sulcus,  in  the  present  condition  of  our  literature, 
should  be  retained.  It  however  might  be  classed  in  Pansck's 
Zweifelhafte  PrimJlrfurchen. 

13.  Sulcus  temporalis  inferior. 

Writers  associate  this  sulcus  or  sulculus  with  the  preceding,  consistently 
with  whichever  order  they  may  have  adopted,  as  troisi^me.  inferior,  etc.  It 
lies  between  the  preceding  and  the  sulcus  collateralis.  It  is  neither  so  well 
defined  nor  so  long  as  the  medius,  but  it  is  either  directly  or  inferentially 
mentioned  by  all  but  Pansch,  who,  nevertheless,  makes  mention  of  lobules 
which  require  it  as  a  boundary.  This  sulcus  might  be  considered  as  of 
doubtful  constancy.  In  any  event,  it  could  be  compounded  of  sulculi,  and 
retained  until  its  existence  is  discredited. 


Clknengku — Cerebral  Topography.  667 

14.  Sulcus  collateralis. 

Pansch,  Ecker:  sulcus  occipito-temporalis  inferior. 

BiscHOFF:  fissura  collateralis  s.  temporalis  inferior. 

Huxley:  fissura  collateralis. 

Broca:  quatritme  sillon  temporal. 

Turner:  collateral  fissure. 

Fowler:  s.  occipito-temporalis  lateralis. 

LussANA  e  Lemouine:  scissura  occipito-temporale. 

This  sulcus  corresponds  in  position  with  the  pes  accessorius 
or  eminentia  collateralis,  between  the  hippocampi,  where  the 
posterior  and  descending  cornu  join.  This  relationship  being 
noted  by  the  older  anatomists,  though  they  did  not  name  the 
sulcus,  justifies  the  choice  of  Huxley,  Turner  and  Bischoff, 
and  certainly  has  the  merit  of  brevity,  which  other  suggested 
titles  have  not. 

15.  Sulcus  olfactokius. 

This  is  uniformly  called  olfactory  sulcus  by  all  except  Broca,  who  prefers 
"premier  sillou  orbitaire."  It  divides  the  gyrus  rectus  from  the  middle 
orbital  gyrus. 

16.  Sulcus  calloso-makginalis. 
Ecker  :  s.  c.-m. 

Pansch:  s.  c.-m.  and  s.  medialis  fronto-parietalis. 

Broca  :  scissure  sous  froutale. 

Turner:  calloso-marginal  fissure. 

Gratiolet:  grand  sillon  du  lobe  fronto-parietale. 

Ferrier,  Huxley,  Richet:  s.  c.-m. 

LussANA  e  Lemoigne:  scissura  crociata  o.  parietale  interna. 

The  position  of  this  sulcus  above  tlie  corpus  callosum,  he- 
ginning  under  the  genu,  and  coursing  below  the  upper  hemi- 
spheric margin,  ending  behind  the  sulcus  Rolando,  justifies 
the  name,  and  is  in  most  favor  with  anatomists. 

17.  Sulcus  occiPurALis  transversus. 
Ferrier:  s.  o.  t. 

Generally  ]iortrayed  as  a  ramus  at  the  lower  end  of  the 
fissura  parietalis.  It  is  important  as  a  means  of  bounding 
Gratiolet's  j:?/'/^'  de  j)assa(je  on  the  occipital  extremity'. 

18.  Sulcus  orbitalis. 
Ecker:  sulcus  orbitalis. 
Ferrier:  orbital  sulcus. 
Fowler:  orbital  sulcus. 
Henle:  indicated. 

Gratiolet:  sillon  de  la  face  orbitaire  du  lobe  frontal. 
Lussana  e  Lemoigne:  solco  orbitale. 
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While  Pansch  omits  this,  the  Italians  designate  one  in 
addition.  Most  authors  divide  the  orbital  lobe  into  three 
convolutions,  the  boundaries  of  which  are  determined  by  this 
and  the  olfactory  sulcus. 

19.  Sulcus  occipitalis  longitudinalis  inferiok. 

This  small  sulcus  is  between  the  second  and  third  occipital  gyri.  Oecipi- 
talin  minor  might  be  more  suitable  ;  but  abstaining  from  any  contribution 
to  tlie  overburdened  vocabulary,  I  give  Ecker's  choice. 

SULCULUS  PARACENTRALIS  TRANSVERSUS. 

A  constant  furrow  found  in  the  paracentral  gyrus  of  Betz,  and  called  b}' 
him  the  transverse  furrow  of  the  paracentral  lobule. 

PRIMARY  OR  CONSTANT  CONVOLUTIONS. 

A.    EXTERNAL    SURFACE. 

I.  LOBULUS  FRONTALIS  SUPERIOR. 
Pansch  :  gyrus  frontalis  superior. 

EcKEK:  erste  Stirnwindungsgruppe,  gyrus  frontalis  superior. 

Henle:  oberster  gyrus  frontalis. 

Huxley:  gyrus  supero-frontal. 

Bkoca:  premiere  circonvolutiou  frontale. 

Turner:  superior  frontal  gyrus. 

HuGUENix:  dritte  stirnwiudung. 

Valentin:  gyrus  adplicatus  anterior. 

LussANA  e  Lemoigne:  circonvoluzione  parietalc  anteriori. 

Fekkier:  superior  frontal  convolution. 

Fowler's  Charcot:  first  frontal  convolution. 

Kichet:  premiere  circonvolutiou  frontale. 

Gratiolet:  premitjre  circonvolutiou  frontale. 

II.  LoBULus  frontalis  medius. 
Panscii:  gyrus  frontalis  medius. 
Bischofp:  zweite  Stirnwinduugsgruppe. 
Henle:  mittlerer  gyrus  frontalis. 
Broca  :  deuxieme  circonvolutiou  frontale. 
Turner:  middle  frontal  gyrus, 
Huguenin:  zweite  Stirnwiudung. 

Lussana  e  Lemoigne:  circonvoluzione  circolare. 

Ferrier:  middle  frontal  convolution. 

Fowler:  second  frontal  convolution. 

Gratiolet,  Riciiet:  deuxifeme  circonvolutiou  frontale. 

Huxley:  gyrus  medio-frontal. 

III.  LoBULus  frontalis  inferior. 
Ecker:  gyrus  frontalis  terlius  s.  inferior. 
BiscHOFF:  dritte  Stirnwindungsgruppe. 

Henle:  uuterer  gyrus  frontalis  g.  transitions  (nach  Huschke). 
Broca  :  troisi^me  circonvolutiou  frontale. 
Turner:  inferior  frontal  gyrus. 
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HuGUENiN:  erste  Stirnwindnng. 
LussANA  e  Lemoigxe:  circonvolnzione  spirale. 
Ferrier:  inferior  frontal  convolution.     Broca's  conv. 
Fowler:  second  frontal  convolution.     Broca's  conv. 
Gratiolet,  Richet:  troiseme  circouvolution  frontale. 
Huxley:  gyrus  infero-frontal. 

lY.    LoBULrS  EoLANDICUS  ANTERIOR.  , 

Pansch:  gyrus  Rolandicus  anterior. 
EcKER:  gyrus  centralis  anterior. 
BiscKOFF:  vordere  Central windung. 
Heni.e:  gyrus  centralis  anterior. 
Broca:  circonvolution  prerolandique. 
Turner:  ascending  frontal  gyrus. 
Fowler:  ascending  frontal  convolution. 
Ferrier  :  anterior  central  convolution. 
HuGUENiN:  vordere  Centralwiudung. 
LussANA  e  Lemoigne:  circon.  parietale  anteriori. 
Yalenti>":  gyrus  adplicatus  anterior. 
RtC'HET:  circon.  frontale  ascendente. 
Pozzi:  quatrieme  circon.  frontale. 

Rolando:  processi  anteroidei  verlicali  di  mezzo  (partie  anteriore). 
Huxley  :  gyrus  antero-parietal. 
Gratiolet:  premiere  pli  pari(^tal  ascendant. 

Tlie  division  of  the  preceding  group  is  conformable  to  the 
majority  of  authors.  Pansch,  in  consequence  of  joining  the 
pr.Tcentral  and  second  frontal  sulci,  re-arranged  these  conv^o- 
lutions  on  rather  an  inconvenient  plan.  His  names,  however, 
for  the  portions  contiguous  to  sulcus  Rolando,  are  very  ex- 
pressive. 

V.  LoBULus  Rolandicus  posterior. 
Pansch  :  gyrus  Rolandicus  posterior. 
EcKER:  g.  centralis  posterior. 
BiscHOFF:  hintere  Central windung. 
Henle:  g.  centralis  posterior. 
Broca  :  circonvolution  postrolandique. 
Turner  :  ascending  parietal  gyrus. 
Huguenin:  hintere  Centralwindung. 
LussANA  e  Lemoigne:  circon.  parietale  posteriore  lunga. 
Valentin:  gyrus  adplicatus  posterior. 
Richet :  parietale  ascendente  circon. 
Ferrier:  posterior  central  convolution. 
Fowler's  Charcot:  ascending  parietal  convolution. 

Yl.    LoBULUS  PARIETALIS  SL'PEUIt)U. 

Pansch:  gyrus  parietalis  superior. 

EcKKR:  lobulus  parietalis  superior. 

BiscnoFF:  Vorzwickel  und  iunere  obere  Scheitelbogenwinduug. 

40 
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Heni-e:  pritcuueus. 

BiaocA:  premit've  circon.  parK'tale. 

Turner:  postero-parielal  lobule. 

Ferrier:  superior  or  postero-parietal  lobule. 

Fowler  :  superior  parietal  lobule. 

RiciiET:  lobule  parietal  superieur. 

Huguenin:  dritte  Sclicitelwindung. 

Vll.    LOBULUS  PARIETALIS  IXFEHIOK. 

Pansch:  lobulus  parietalis  inferior. 

ECKER:  lobulus  p.  inf.,  a.  lob.  supramarginalis,  b.  gyrus  angularis. 
BiscHOFF:  vordere  und  mittlere  Scbeitelbogenwindung. 
Henle:  lobulus  tuberis. 
Broca:  deuxi^me  circonvolution  pariCtale. 

Turner:  lobule  of  the  supra-marginal  convolution  and  angular  gyrus. 
RicuET:  lobule  parietal  inferior  et  pli  conrbe. 
Ferrier:  inferior  paiietal  lobule,  gyri  supraniarg.  et  ang. 
LussANA  e  Lemoigne:  lobo  quadrangolore. 
HuGUENiN:  erste  und  zweite  Scheitelwindung. 

Fowler:  inferior  temporal  lobule,  lobulus  parietalis  inferior  et  gj'rus  an- 
gularis. 

One  of  the  advantages  of  distinguibliing  between  gyrus  and 
lobnlus  is  apparent  in  this  convolution,  where  some  authors 
locate  two  lobules  in  one  gyrus,  two  gyri  in  one  convolution 
or  lobule,  and  even  a  lobule  and  gyrus  in  a  convolution  called 
a  gyrus. 

YIII.  Lobulus  temporalis  superior. 
Pansch :  lobulus  temporalis  superior. 
EcKER:  gyrus  temporalis  superior. 
BiscHOFF:  erste  obere  Schliifenwindung. 
Huguenin:  erste  Scbliifenwindung,  gj'rus  tempoialis  I. 
Broca,  Richet:  premiere  circon.  temporale. 
Turner:  superior  temporo-sphenoidal  convolution. 
Ferrier:  first  temporo-sphenoidal  convolution. 
Lussana  e  Lemoi(;ne:  prima  circouvoluzione  temporali. 
Fowler:  first  temporal  convolution. 

IX.  Lobulus  temporalis  medius. 
Pansch:  upper  half  of  lobulus  temporalis  inferior. 
Ecker:  gyrus  temporalis  medius. 
BiscHOFF:  zweite  mittlere  Schliifenwindung. 
Henle:  unnamed,  but  indicated. 
Buoca:  deuxieme  circonvolution  temporale. 
Turner:  middle  temporo-sphenoidal  convolution. 
Huguenin:  zweite  Schliifenwindung,  gyrus  temporalis  II. 
Lussana  e  Lemoigne:  secondo  circon.  temporali. 
Gratiolet:  pli  temporal  moyen. 
Valentin:  supplementum  gyri  anguiformis  post,  et  inf. 
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As  previously  mentioned  under  Sulci,  Panscb  unites  this 
lobule  with  the  following  under  the  name  of  lobulus  temporalis 
inferior,  which  is  not  done  by  any  other  investigator. 

X,    LoBULrS  TEMTOKALIS  IXFERIOR. 

Pansch:  gyrus  temporalis  lateralis. 

LussANA  e  Lemoigxe:  terza  circon.  sfeno-temporali. 

Gratiolet:  pli  temporal  inferieur. 

Rolando  :  processo  semi  duplicato  del  lobo  di  mezzo. 

The  others  invariably  follow  the  order  indicated  above, 
with  the  substitution  of  troisieme,  inferior  or  third  as  prefix. 
Pansch  attaches  this  as  a  gyrus  to  the  lobulus  occipito-tem- 
poralis  lateralis. 

B.    MEDIAN    SURFACE. 

XL  Lobulus  marginalis. 
Pansch:  gyrus  medialis  frouto-pailetalis  of  the  lobulus  medialis  anterior. 
EcKER:  g.  frontalis  superior,  niediale  Fladie. 
Bisciioff:  Innenflache  des  ersten  Stirnwinduugszuges  und  obere  Bogenver- 

bindung  der  Centralwinduugen. 
Broca:  premiere  circon.  froutale. 
Turner:  marginal  gyrus. 

RiCHET:  face  moyenne  de  la  premie're  circon.  frontale. 
LtJSSANA  e  Lemoigne:  cintura  periferica. 
Huxley  :  marginal  convolution. 

The  title  Turner  gives  this  portion  seems  as  expressive  as 
any,  and  decidedly  shorter. 

XII.  Lobulus  fornicatus. 

Pansch  ;  gyrus  cinguli  of  the  lobulus  medialis  anterior. 

EcKER:  gyrus  fornicatus  und  prtecuncus. 

Bischoff:  gyrus  fornicatus. 

Broca:  grande  cu-convolution  du  corps  calleux. 

Turner:  conv.  of  corpus  callosum  and  quadrilateral  lobule. 

HuGUENiN:  gyrus  fornicatus. 

Fowler:  conv.  of  corpus  callosum. 

Lussana  e  Lemoigne:    processo  quadrilatero  e  circonvoluzione   madre- 

interna-deir  orletto. 
Valentin:  circonvolutio cristata. 
Richet:  pnt'cuueus  et  gyrus  fornicatus. 

The  ancient  title,  fornicatus,  refers  to  the  arched  shape  of 
this  lobule,  and  not  to  its  being  near  the  fornix,  and  by  this 
name  the  convolution  is  generally  known  to  anatomists.  For 
this  reason  it  should  be  retained. 

XIII.  Lobulus  cuneus. 

Pansch:  lobulus  medialis  posterior,  gyrus  medialis  occipitalis  s.  cuneus. 
Ecker:  gyrus  cunei. 
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Henle:  cuneus. 

Broca:  lobule  triangulaire. 

Turner:  cuneus  or  occipital  lobule. 

BiscHOFF:  Zwickel. 

LussANA  e  Lemoigne:  circon.  augolare  occipitale. 

XIY.    LoBULUS  OCCIPITO-TKMl'OKALLS  MKDIALIS. 

Panscii:  lobulus  occipito-temporalis  uiedialis. 
Ecker:  gyrus  occipito-temporalis  medialis,  gyrus  Hippocampi. 
BiscHOFP:   unterer  inuerer    Iliuterliauptwiudungszug    und  gyrus  Hippo- 
campi. 
Htjschke:  lobulus  lingualis. 
Henle  :  gyrus  Hippocampi. 
HtfGUENiN:  Zungcuwinduug. 
Broca  :  cinquit'uie  circon  volution  temporale. 
Turner:  uncinate  gyrus,  middle  internal  temporal  gyrus. 
RiCHET:  gyrus  hippocampi  et  g.  uncinalus  et  lobulus  lingualis. 
Ferrier:  g.  uncinatus,  uncus  gyri  fornicati,  subiculum  cornu  ammonisand 

crochet  with  gyrus  occipito-temporalis  medialis  (lobulus  lingualis). 
Fowler's  Charcot:  Unciform  and  hippocampal  convolutions. 

By  including  all  tliat  portion  of  the  brain  l^nng  beneatli  the 
fissura  calcarina  from  the  occipital  to  the  temporal  extremities 
into  one  lobule,  bounded  below  by  the  fissura  collateralis,  and 
designating  the  smaller  important  points  as  gyri,  avoids  much 
mislocation  and  confusion.  While  there  has  been  perfect 
agreement  as  to  portions,  hereabouts,  there  has  been  total 
want  of  unanimity  as  to  terms,  the  same  names  being  applied 

to  different  parts.     The  designation   of  Panscli  is  complete. 

On  page  58  of  Fowler's  Charcot,  in  Fig.  17,  re])resenting  the 

vascular  territories  of  the  inferior  face  of  the  human  brain, 

the   median    and   lateral    temporo-occipital    convolutions   are 

erroneously  transposed. 

c.   basilar  surface. 
XV.  Lobulus  occipito-temporalis  lateralis. 

Pansch:  gyrus  occipito-temporalis  lateralis. 

Ecker:  gyrus  occipito-temporalis  lateralis. 

BiscHOFF:    unterer  iiusserer   Hinterhauptwinduugszug  und  ein  Theil  der 
dritten  Schliifenwindung. 

Buschke  :  gyrus  fusiformis. 

Broca:  quatrieme  circonvolution  temporale. 

Turner:  inferior  internal  temipral  gyrus. 

Ferrier:  gyrus  occipito-temporalis  lateralis  (fusiformis). 

Richet:  g.  occipito-temporalis,  lobulus  fusiformis. 

LussANA  e  Lemoigne:  processo  fondamentale  posterior. 

Fowler's  Charcot:  oc-temp.  lat.  convolution  (medialis,  p.  58,  error). 

HuGUENiN:  Splndelvviudung. 
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XVI.    LOBL'LUS  ORIJTTALIS. 

Pansch  d^es  not  name  the  sulcus  between  the  middle  and  lateral  gi^ri  in 
this  lobule.  All  others  do,  and  one  adds  a  sulcus  too  many.  The  name  of 
this  lobule  is  uniformly  the  same  among  authors. 

GYRI. 

EXTERNAL    SURF.\CE. 

a.  Gyrus  Operculum. 
Gkatiolet:  pli  surcilier. 

Various:  Operculum;  klappdeckel;  opercule;  I'opercolo;    coperchio;  con- 
volution of  Broca;  circonvolutiou  spirale;  roof  of  Island  of  Reil. 

h.  Gyrus  supra-marginalis. 
GuAiaoLET:  lobule  du  pli  courbe. 
Various:  supra-marginal  lobule  or  gyrus. 
LussANA  e  LemoKtXE:  circonvoluzione  marginale. 
HuscHKE:  lobulus  tuberis. 

c.  Gyrus  angularis. 
Gratiolet:  pli  courbe. 
Ferrier,  Huxley:  angular  gyrus. 

Gyri  h  and  c  are  not  separate  in  the  ape. 

d.  Gyrus  occiprrALis  primus. 

e.  Gyrus  occipitalis  secundus. 
f.  Gyrus  occipitalis  tertius. 

These  are  the  three  "bridging  convolutions"  or  "  plis  de  passage"  to 
which  term  Ecker  objects,  calling  them  first,  second  and  third  occipital 
gyri,  as  above.  Huxley  writes  of  them  as  annectant  external  gyri.  Lussana 
and  Lemoigue  call  them  "gyri  abrupti  e  cuueiformes,  piega  occipitale  de 
passagio." 

median  surface, 

<j.  Gyrus  uncinatus. 

Usually  mentioned  with  many  names  by  each  writer:  gyrus  uncinatus; 
crotchet;  g3'rus  Hippocampi;  uncus  gyri  fornicati;  subiculum  cornu  ammo- 
nis;  cornu  ammonis;  the  hook  or  reduplication  of  the  uncinate  gyrus. 

h.  Gyrus  dentatus. 

The  hippocampal  gyrus  of  some  authors.  The  fascia  deutata  bordering 
the  hippocampus  major,  or  investing  cor])i  gndronni'  suggesting  the  title. 

/.  Gyrus  paracextralis. 

Named  by  Betz,  who,  with  Mierzejewski,  discovered  here  the  presence  of 
comparatively  enormous  pyramidal  cells,  called  "giant  cells"  from  their 
size.  Ferrier  locales  in  this  viiiiiily,  t,lic  psrycho-motor  centres  of  the  limbs. 
A  sulculus  is  noticed  in  this  gyrus,  mentioned  as  the  transverse  furrow  of 
the  paracentral  lobule. 

k.  Gyrus  precuneus. 

The  quadrilateral  lobqle  or  pra;cuneus:  avant  coin;  Vor^wickel.     Con- 
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sideriag  the  Greek  origin  of  the  word  gyrus,  quadrilateral  gyrus,  or  four- 
sided  circle  would  amount  to  an  etymological  squaring  of  the  circle. 

I.  Gykus  descendens. 

Between  the  rami  of  the  fissura  calcarina. 

BASILAR    SURFACE. 

m.  Gyrus  rectus. 

n.  Gyrus  orbitalis  medius. 

o.  GyrT'S  orbitalis  lateralis. 

INSULA. 

Islrtnd  of  Rell,  wliieli  miglit  be  classed  among  the  lobules 
as  lobiilns  insula?.  Ecker  prefers  "  lobus  centralis.''  Spitzka 
suggests  a  suitable  nomenclature  applicable  to  comparative 
encephalic  anatomy,  in  the  Journal  of  Nervous  and  Mental 
Disease,  July,  current  series.  Spitzka's  article  is  a  valuable 
addition  to  our  literature  and  knowledge  of  the  insula.  He 
objects  to  naming  the  shallow  groove  of  a  turtle's  or  serpent's 
brain,  island  or  fossa,  although  homologous  with  the  insula, 
and  uses  the  terra  "fovea  centralis,"  which  applies  to  all  true 
reptiles  and  birds;  "fossa  centralis"  for  its  further  develop- 
ment in  rodentia,  insectivora  and  marsupialia;  "lobus  centra- 
lis" where  the  surrounding  convolutions  overlap  the  retracted 
area.     The  Insula  contains  the  three  Gyri  breves  or  oj'erti. 

They  lie  within  the  lips  or  borders  of  the  fissura  Sylvii  con- 
cealed by  the  gyrus  operculum,  which  on  its  under  surface 
contains  gyri  dovetailing  between  the  gyri  breves  in  situ. 

The  insula  may  also  be  described  as  lying  between  the  oper- 
culum externally  and  the  extra  ventricular  nucleus  of  the 
corpus  striatum  internally. 

Gratiolet  et  Leuret,  planche  XVII.,  illustrate  this  "  central 
lobule"  or  "  plis  rayonnants  de  Tlnsula"  as  having  four  gyri 
or  "  circonvolutioiix  disposces  en  maniere  d/  eventail  et  se 
continuant  avec  les plU  superficiels  de  V  htinispliere. 

I  would  suggest  from  their  positions  for  the  princij)al  or 
more  evident  three:  Gyri  hreves :  anterior,  medius,  pos- 
terior. 

Where  extra  gyri  require  mention  we  happily  have  a  means 
of  clearly  designating  them.  The  typical  middle  cerebral  or 
Sylvian  artery  at  this  point  divides  into  four  branches,  which 
lie  in  the  sulci  separating  the  gyri  breves.     It  is  evident  that 
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four  arterial  branches  can  inclnde  hut  three  gyri,  hence  addi- 
tional undulations  must  be  attached,  or  referable  in  some  way, 
to  these  three  principal  divisions. 

POSITIONS. 

In  the  three  preceding  cuts  the  Roman  numerals  refer  to 
the  lobules  as  numbered,  seriatim,  in  the  paper.  The  Arabic 
numerals  are  intended  to  represent  the  fissures,  up  to  five,  and 
thereafter  the  sulci;  the  "lower  case"  letters  are  placed  over 
the  gyri ;  and  each  number  and  letter  may  be  referred  to  un- 
der respective  headings:  Lobules,  Fissures,  Sulci,  Crj'ri. 

It  would  be  out  of  place  and  presumptuous  to  attempt  a 
digest  of  what  has  been  done  in  the  field  of  localization  in  a 
simply  topographical  essay,  particularly  as  the  topography  is 
what  the  term  implies  —  a  simple  survey  of  the  outer  con- 
figuration of  the  cortex  of  the  cerebrum.  Still,  I  think  it 
would  be  practicable  and  interesting  to  note,  e7i  j>assant,  such 
matters  of  physiological,  anatomical  or  pathological  import- 
ance as  have  been  evolved  by  the  exact,  cautious  and  consci- 
entious experimenters  and  observers  of  many  nationalities. 
It  is  necessary,  then,  to  resume  and  locate  as  clearly  as  pos- 
sible each  furrow  and  convolution: 

1.  Fissura  longitudinalis. — Divides  the  cerebrum  into  two 
hemispheres,  antero-posteriorly,  except  where  the  right  and 
left  lobes  are  joined  by  the  corpus  callosum,  the  great  trans- 
verse commissure  which  links  the  two  sides  symmetrically 
into  a  physiological  whole.  To  exhibit  the  entire  median 
surface,  an  incision  is  carried  downward  between  the  anterior 
cerebral  arteries,  through  the  corpus  callosum;  septum  luci- 
dum,  exposing  the  fifth  \'entricle;  fornix,  when  the  Yena3 
(iraleni  and  velum  interpositum  come  into  view,  with  the 
anterior  connnissui'e  behind  a  band  of  fibres,  connecting  the 
genu  of  the  corpus  with  the  optic  chiasma,  the  dipping  an- 
terior pillar  of  the  fornix  liTending  downward  to  its  corpus 
mammilarius.  Behind  tliis  tlic  tor.unen  of  Monro  and  upper 
part  of  the  tlialamus  opticus,  with  the  pineal  gland,  appear. 
Carrying  the  incision  down  about  two  lines,  the  middle  or  soft 
commissure  is  cut  through,  and  the  connected  posterior  com- 
niissure,  pineal   gland,  and  (piadrigeminal  body  are   divided, 
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the  scalpel  falling  into  the  aqaseductns  Sylvii  and  third  ven- 
tricle. 

Dividing  the  optic  decussation  and  pituitary  body,  completes 
the  separation,  and  we  have  the  median  surface  exposed. 

16.  Sulcus  calloso-marginalis. — Begins  under  the  genu  of 
the  corpus,  and  running  nearly  parallel  with  the  upper  margin 
of  this  great  band  of  fibres,  courses  posteriorly,  and  ends  as  a 
notch  on  the  lateral  parietal  surface. 

5.  Fissura  hippocampi . — Runs  between  the  posterior  bor- 
der of  the  fornix  to  the  hook  or  crotchet,  which  forms  the 
gyrus  uncinatus  in  the  temporal  lobe. 

3.  Fissura  occipitalis. — Begins  behind  the  last  mentioned, 
with  which  it  is  confluent  in  the  ape,  but  separately  existent 
in  man,  runs  directly  and  nearly  perpendicularly  backward, 
bending  over  the  latero-median  border,  and  ending  as  does 
the  calloso-marginal  sulcus.  In  the  ape  it  is  prolonged  on  the 
occipito-parietal  lateral  surface. 

4.  Fissura  calcarina. — -Branches  from  tlie  last,  near  its 
anterior  extremity,  and  passing  horizontally  backward,  parts 
into  two  rami,  ascendens  et  descendeus,  on  the  occipital  ex- 
tremity, 

14.  Sulcus  collateralis. — Lies  under,  and  somewhat  parallel 
to,  the  preceding,  marking  externalh^  the  position  of  the  emi- 
nentia  collateralis,  and  separating  the  posterior  portion  of  the 
median  from  the  basilar  surface. 

XL  Lohulus  marginalis. — -Is  bounded  by  the  latero-median 
crest,  anteriorly  and  superiorly,  and  by  the  sulcus  16,  pos- 
teriorly and  inferiorly.  Just  anterior  to  the  median  termin- 
ation of  the  sulcus  Rolando  in  this  lobule  are  the  sulcnlus 
paracentralis  transversus  and  the  gyrus  paracentralis,  which 
surrounds  it. 

XII.  Lohulus  fornic  at  us. — Directly  under  Xl.andiabove 
the  corpus  callosum,  which,  with  3  and  5,  form  its  lower 
boundaries,  the  latero-median  ridge  completing  the  posterior 
separation  from  other  lobules. 

The  posterior  portion  of  XII.  includes  the  gyrus  prcBcu- 
neus.)  a  quadrangular  part  separated  by  sulculi  from  the  lobule 
proper. 

XIII.  Lohulus  Guneus. — A  triangular  portion  of  the  occi- 
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pital  extremity,  included  between  the  fissures  3  and  4.  Re- 
garding the  ramus  descendens  as  the  nethermost  part  of  4, 
causes  tlie  gyrus  descendens  to  be  located  in  XIII.;  though 
in  many  brains  it  may  apparently  be  a  portion  of  the  lobule 
immediately  below.  . 

XIV.  LohidusocGip>ito-temporali.s  medialis. — Extends  from 
the  occipital  to  the  temporal  extremity,  beneath  the  lis- 
snres  2,  5  and  -1.  Accessory  sulculi  have  to  be  called  into 
requisition  to  complete  the  lower  boundary,  as  the  sulcus  col- 
lateralis  does  not  extend  into  the  temporal  extremity.  An 
important  ^i/rw.s — ^the  unclnatus — formed  like  a  hook,  is  found 
near  the  anterior  perforated  space  in  this  lobule. 

2.  Fissm-a  Sylvii. — Begins  at  the  gyrus  uncinatus,  and  sepa- 
rating the  hemisphere  into  upper  and  lower  portions  or  lobes, 
the  frontal  and  temporal  runs  nearly  horizontally  backward  to 
the  postero-parietal  part  of  the  lateral  surface,  where  it  ends 
in  the  gyrus  supra-marginalis;  within  this  fissure,  and  just  be- 
neath the  gyrus  operculum^  formed  by  the  ascending  ramus 
of  the  fissura  Syhni  and  sulci  posterior  to  it,  lie  the  gyri  hreves^ 
anterior,  medius  et  posterior,  previously  described  as  belong- 
ing to  the  insula  or  island  of  Reil. 

6.  Sulcus  Rolando. — Begins  at  the  median  edge,  superiorly, 
about  midway  between  parts  corresponding  to  the  anterior  and 
posterior  borders  of  the  parietal  bone,  thence  vertically  forward 
and  downward,  nearly  to  the  fissura  Sylvii. 

9.  Sulcus  frontalis  superior. — Commences  anterior  to  6, 
passes  forward  nearly  parallel  to  1,  tending  toward  the  median 
surface,  probably,  in  most  brains,  and  breaks  up  into  sulculi 
on  the  superior  orbital  extremity. 

10,  Sulcus  frontalis  inferior. — Either  as  a  continuation  of 
8,  or  at  right  angles  to  it,  nearly  parallel  to  the  previously 
mentioned  sulcus  9,  ends  similarly  in  sulculi,  usually  on  the 
latero-posterior  part  of  the  orbital  extremity. 

8.  Sulcus prtecentralis. — A  short  sulcus,  anterior  and  run- 
ning nearly  parallel  to  6,  ending  in,  or  passing  at,  right  angles 
to  10. 

7.  Sidcus  parietalis.  —  On  the  superior  postero-parietal 
region,  for  a  short  space  in  the  same  direction  with  6,  but 
bends  downward  and  to  the  median  line,  ends  on  the  occipital 
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extremity.  :i  little  below  where   fissure  3  emerges  from   the 
median  surface. 

11.  Sfdcufi  teinj)oralis  superior. — Froui  the  temporal  ex- 
tremity l)ackward,  parallel  to  fissure  2,  ends  in  the  angular 
gyrus^  just  short  of  sulcus  7,  at  the  occipito-parietal  junction. 
This  sulcus  and  fissure  2  are  confluent  and  identical,  posteri- 
orly, in  the  simian  ;  hence,  the  two  gyri  formed  by  them  in 
the  human  brain,  form  but  one  in  the  ape's. 

12.  Sulcus  temporalis  medius. — Below  and  parallel  to  the 
preceding  anteriorly,  but  ends  abruptly  in  sulculi,  before 
reaching  the  occipital,  extremity. 

17.  Sulcus  occijntalis  transversux. — Might  be  considered, 
and  probably  is,  in  many  instances,  a  ramus  projected  forward 
from  tlie  occipital  tei-niination  of  sulcus  7. 

19.  Sulcus  occipitalis  longitudinaliK  inferior. — A  shorter 
sulcus  than  its  name  would  seem  to  indicate,  with  as  mi*h  dis- 
parity between  size  and  title  as  exists  in  musculus  levator  labii 
superioris  ahx^que  nasi.  This  sulcus  is  on  the  infero-lateral 
occipital  extremity  below  sulcus  17,  and  could  be  made  con- 
tinuous with  12  by  means  of  intervening  sulculi. 

I.  Lohulus  frontalis  superior. — Anterior  to  sulcus  6,  and 
superior  to  9,  extends  to  orbital  extremity. 

II.  Lohulus  frontalis  medius. — Bounded  anteriorly  by  or- 
bital extremity,  posteriorly  by  sulcus  8,  above  and  below  by 
sulci  9  and  10. 

III.  Lohulus  frontalis  inferior. — ^Between  sulcus  8  poste- 
riorly, 1(1  superiorly,  fissure  2,  and  orbital  extremity  infero- 
anteriorly. 

IV.  Lohidus  Rohotdicus  anterior. — In  front  of  the  sulcus 
6,  behind  sulcus  8,  and  separated  from  lobules  I.  and  II.  b}' 
sulculi  or  imaginary  lines. 

Y.  Lolndus  Rolandicus  posterior. — Behind  sulcus  6,  sepa- 
]-ated  from  posterior  lobules  by  fissure  2  and  sulculi  projected 
snj)eriorly  from  it  into  the  sulcus  7,  and  thence  toward  the 
median  edge. 

VI.  Lobuhis  parletalis  supjerior. — Postei'ior  to  V.,  and  be- 
tween sulcus  7  and  latero-median  edoje  or  maro-in,  o-enerally 
described  as  ending  at  the  point  of  emergence  of  fissure  3,  but, 
to  avoid  multiplying  lobules  on  the  occipital  extremity,  cou' 
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tinned  to  the  end  of  salens  7,  leaving  the  (jiiru><  occipitalis  prl- 
mas  included  in  this  lobule  at  its  posterior  border. 

YII.  Lo})ului<  paritUdis  inferior. — Beneath  the  sulcus  7 
from  Y.  to  sulcus  17.  I  would  recommend  omitting  this 
lobule  altogether  in  future,  and  leaving  off  the  word  superior 
from  its  companion  lobule  above.  Lobules  VIII.  and  IX. 
could  thus  include  all  the  parietal  portion  up  to  sulcus  7.  As 
it  is,  an  imaginary  line  running  at  right  angles  to  the  ends  ot 
sulcus  11  and  fissure  2  must  be  projected  to  meet  sulcus  17, 
which,  by  the  plan  mentioned,  would  be  avoided.  Still 
greater  ambiguity  in  the  location  of  this  lobule  exists  in 
authors  projecting  it  anteriorly  into  lol)ule  Y.,  from  which  it 
can  be  divided  by  nothing  but  sulculi. 

YIII.  Lohulus  temporaJiii  superior. — Between  fissure  2 
and  lobulus  YII.,  superiorly  and  sulcus  11  inferiorly,  ends  an- 
teriorly in  temporal  extremity. 

IX.  Lohulu.s  tempjoralis  inedias. — Bounded  above  by  sul- 
cus 11,  postero-inferiorly  by  lobulus  YII.  and  sulcus  12,  and 
sulculi  extending  to  sulcus  19. 

X.  Lobidus  temporalis  inferior. — Extends  from  the  tem- 
poral to  the  occipital  extremity,  lying  between  the  sulci  12  and 
13  in  front,  and  19  and  sulculi  projected  backward  from  13  be- 
hind. 

The  gyri  remaining  to  record  on  the  lateral  surface  are  the 
three  on  the  occipital  extremity: 

Gyrus  occipitalis  p)  rim  UK  at  the  lower  end  of  the  lobule  YI. 

Gyrus  occipitalis  secundus. — Between  sulci  17  and  19. 

Gyrus  occipitalis  tertius. — Belo^v  sulcus  19,  occupying  the 
most  extreme  part  of  the  occipital  region. 

Posteriorly,  these  gyri  are  bounded  by  fissura  1  or  the  latero- 
median  margin. 

Upon  the  base  of  the  brain,  the  remaining  points  are: 

13.  Sulcus  temporalis  inferior. — Midway-,  parallel  to  and  co- 
extensive with  sulci  12  and  14. 

15.  Sulcus  olfactoriiis. — Immediately  above  the  olfactory 
nerve  and  bulb. 

18.  Stdcus  orhitalis. — Antero-posteriorly  on  the  orbital 
surface  of  the  orbital  extremity,  usually  with  one  or  more 
rami. 
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XV.  Lohnlus  occipHo-temporalix  lateralis. — Between  sulci 
13  and   14  and  extremitates  temporalis  et  occipitalis. 

XYI.  Lohiilui^  orhitalis. — -Anterior  to  temporal  extremity 
on  the  infero-orbital  surface. 

m.  Gyrus  rectus. — Between  median  margin  and  sulcus  ol- 
factorius. 

n.  Gyrus  orlntaiis  medius. — Between  orbital  and  olfactory 
sulci. 

o.  Gyrus  orhUalis  lateralis. — Above  and  external  to  sulcus 
orbitalis,  blends  with  lobulus  III.  on  lateral  surface  and  orbital 
extremity. 

The  preceding  details  of  cerebral  topography  warrant  the 
very  great  labor  and  the  vast  amount  of  polemics,  of  the  nu- 
merous investigators  in  this  department  of  anatomy,  in  their 
application  to  autopsies  alone.  The  inclination,  skill  and  op- 
portunities to  make  accurate  post-mortem  records  of  cerebral 
lesions  has  existed  among  surgeons  ever  since  surgery  was 
worthy  of  the  name,  but  this  topographical  lore  has  been 
slowly  evolved,  and  is  slow  to  find  its  way  into  anatomical 
treatises.  Without  deploring  the  opportunities  lost  by  Erasis- 
ti-atus,  wdiile  dissecting  his  criminals  alive,  to  have  placed  the 
science  of  localization  (Fritsch,  Hitzig  and  Ferrier  have  made 
it  a  science)  ages  ahead  of  its  present  slow  but  sure  progress, 
we  could  conceive  the  value  of  accurately  investigated  and 
recorded  cerebral  injuries,  with  ante-mortem  phenomena, 
statistically  set  forth  in  such  works  as  the  Surgical  Reports  of 
the  late  war.  But  the  value  of  the  study  becomes  more  ap- 
parent in  the  revelations  made  by  electrization  of  the  cortex, 
as  practiced  upon  the  lower  animals  by  Fritsch  and  Hitzig, 
who,  in  1870,  published  in  Reichert  and  DuBois  Reymond's 
Arc/iiv,  the  results  of  their  experiments,  which  Ferrier,  a  little 
hiter,  verified  and  announced  in  English  journals.  The  latter 
investigator  improved  upon  the  method  of  galvanic  stimulation 
used  by  the  originators,  in  using  the  secondary  or  induced  cur- 
rent of  DuBois  Reymond's  inductorium,  of  the  mean  battery 
strength  of  one  Daniell.  The  primary  coil  resistance  was  1.9 
units.  Ferrier  does  not  say  which  unit  he  means,  Siemen's  or 
Ohm's.      The  former  is  used  largely  on  the  European  cop- 
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tinent,  the  latter  was  established  by  the  British  Association. 
To  convert  Siemen's  into  Ohm's,  nniltiply  by  .9536 ;  Ohm's 
into  Sienien's,  1.0486.  This  may  seem  a  little  hypercritical, 
but  it  would  have  been  as  well  had  Ferrier  noted  which  was 
used.  However,  at  a  distance  of  8  cm.  between  the  two  coils, 
he  obtained  a  current  with  a  "  pungent  but  bearable  taste,'' 
when  applied  to  the  tip  of  the  tongue.  It  was  this  current 
from  blunted  electrodes  applied  to  the  cortex  with  which  the 
motions,  etc.,  of  the  animals  were  evoked.  Misunderstand- 
ings and  assertions  that  such  currents  would  be  diffused,  and 
criticisms  upon  his  methods  finally  led  Feri'ier  to  inveigh 
ao^ainst  fixini;  anv  standard  of  iralvanization  bcvond  using- 
enough  of  the  secondary  to  produci'  the  effects  uniformly  at- 
tahiahle.  The  matter  of  extra  polar  conduction  was  settled 
in   Ferrier's  favor. 

By  the  inductive  method  of  reasoning,  very  much  praised 
and  too  seldom  used,  Hughlings  Jackson  was  inspired,  before 
either  of  these  three  workers,  with  the  idea  he  expressed  in 
Clinical  and  Physiological  Researches  on  the  NervQus  Sys- 
iem,  that  convulsive  movements  of  one  side  might  be  due  to 
localized  irritation  in  the  opposite  hemisphere,  and  inferred  a 
"discharging'''  lesion  from  the  cortex.  His  confreres  con- 
sidered him  faiicifnl  and  I'idiculed  his  theory.  The  main 
points  discovered  are  as  follows: 

The  antero-frontal  and  occipital  regions  gave  no  response 
to  electrical  stimulation.  The  application  of  the  electrodes 
to  the  insula,  lobulus  fornicatus  and  corpus  callosum  were 
similarlv  negative  in  effect.  The  lobulns  maroinalis  coincided 
in  phenomena  with  the  frontal  lobule  bordering  it. 

By  homology  of  centres  surrounding  it,  localized  by  this 
means,  the  crncial  sulcus  of  the  carnivores  corresponds  with 
sulcus  Kolando  physiologically.^  Anatomically  the  two  are 
not  capable  of  compai-fson.  It  is  noteworthy  that  the  sigmoid 
gyrus  at  the  end  of  this  crucial  sulcus  is  situated  in  all  car- 
nivora  far  in  front  in  the  orbital  region  superiorly.  The 
significance  of  this  fact  seems  to  have  escaped  the  notice  of 
authors.  It  is  a  conveyance  forward  of  psycho-motor  centres 
into  a  region  cori-esponding  to  inhibitor}^  functions  in  the 
human  brain;  inhibition  appearing  to  Ferrier  to  be  "  a  funda- 
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mental  element  in  the  attentive  concentration  of  consciousness 
and  control  of  ideation." 

As  it  is  neither  desirable  nor  convenient  to  copy  Charcot 
and  Terrier  into  these  pai^es,  completely  and  verbatim,  I 
shall  try  to  epitomize  interesting  appropriate  points  only. 

Beliind  the  parietal  ends  of  snlci  6  and  16  in  lobule  VI.  are 
situated  centres  for  movements  of  the  opposite  leg  and  foot, 
such  as  are  concerned  in  locomotion. 

In  front  of  this,  extending  across  sulcus  6  about  2  cm.  in  the 
posterior  part  of  lobulus  I.,  various  complex  movements  of  the 
arms  and  legs  as  in  swimming,  climbing,  etc.  In  the  monkey 
the  lower  part  of  this  area  is  devoted  to  tail  movements.  The 
evolutionists  might  look  here  for  apolar  or  rudimentary  cells. 

About  2  cm.  further  forward  extends  an  area  devoted  to 
arm  and  hand  extensors,  as  in  reaching  forward. 
•    Behind  the  orbital  extremity  on  lobule  I.,  3  cm.  in  diameter, 
lying  partly  on  lobule  II.,  is  a  centi-e  for  lateral  movements  of. 
head  and  eyes,  and  dilatation  of  pupil. 

Below  the  posterior  end  of  sulcus  9  in  lobulus  lY.,  bicipital 
supination  and  flexion  of  forearm.  Thence  three  centimetres 
down  the  same  lobulus,  centres  for  elevation  and  depression  of 
angle  of  mouth. 

On  the  gyrus  operculum,  movements  of  lips  and  tongue  as 
in  articulation.  This  is  the  region  disease  of  which  causes 
aphasia,  and  known  as  Broca's  convolution. 

At  the  lower  end  of  lobulus  V.,  the  centre  of  the  platysma, 
retraction  of  angle  of  mouth.  Thence  up  to  the  first  point 
mentioned  on  lobulus  Y.  to  lobulus  YI.,  centres  for  hand  and 
wrist  njovements. 

The  supra-marginal  and  angular  gyri  indicate  centres  of 
vision. 

Beneath  these  and  upon  the  posterior  portion  of  lobulus 
YIIL,  centres  of  hearing. 

The  centre  of  smell  is  in  the  gyrus  uncinatus ;  near  it  but 
not  exactly  defined  is  a  taste  centre. 

Touch  is  situated  in  the  middle  of  lobulus  XI Y.,  near 
fissure  5. 

A  region  "in  close  relation  to  the  centres  of  smell  and 
tactile  sensation  might  be  regarded  as  the  probable  seat  of 
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sensations  formin>4-  the  l^asis  of  sexual  appetite."  The  occipito- 
temporal lobules  on  the  basilar  surface  might  fulfill  the  con- 
ditions. 

Viscei-al  sensations  in  the  occipital  extremity ;  ablation 
causing  anorexia. 

Merely  mentioning  that  corroborative  experiments  were  in- 
stituted, bv  vivisection,  to  supplement  the  information  ob- 
tained through  electrical  stimulation,  we  will  pass  on  to  the 
vascular  suj^ply. 

Heubuer  and  Duret,  among  the  moderns,  have  done  more 
to  forward  knowledge  of  the  peculiai'ities  of  blood-supply  to 
the  brain  than  any:  while  Charcot  has  worked  in  the  field  of 
lesions  arising  from  hemorrhages,  embolisms,  and  softenings 
producing  pareses,  paralyses,  etc. 

We  are  all  familiar  with  the  circle  of  Willis  at  the  base  of  the 
brain,  but  the  booUs  ilo  not  follow  beyond  the  main  or  primary 
branches  given  off  from  the  carotid  and  basilar  arteries. 

The  anterior  cerehral  artery  ])asses  into  the  median  surface, 
runs  backward  over  the  corpus  callosum,  and  anastomoses 
with  the  posterior  cerebral  in  the  occipital  region.  It  gives 
off  thi'ee  piMucipal  branches:  the  first  is  distributed  to  the  or- 
bital extremity,  the  second  to  the  lobulus  fornicatus,  corpus 
callosum,  marginal  lobule,  first  and  second  frontal  lobules,  and 
gyrus  paracenti-alis.  'JMie  third  lu-anch  goes  to  the  gyi'us 
pra^cuneus,  which  may  be  subject  to  lesions  thus  on  its  own 
account.  The  middle  cerebral .,  or  Sylvian  artery  divides 
into  four  pi-incipal  branches,  a  lesser  branch  at  its  origin  sup- 
plying the  central  ganglia.  The  nu\in  trunk  runs  to  the  In- 
sula, and  at  that  point  divides  and  emerges  on  the  lateral  or 
external  face  of  the  brain,  between  the  Sylvian  borders.  The 
first  branch  Duret  calls  the  frontal  external  and  inferior.  As 
it  supplies  the  operculum,  many  instances  of  aphasia  from  its 
obliteration  are  on  record. 

The  second  branch  is  the  anterior  parietal,  going  to  lol)ulus 
Rolandicus  anterior. 

Tlie  third  ascends  the  posterior  Rolandic  lobule. 

The  fourth  branch  goes  to  the  gyrus  angularis  and  lobulus 
temporalis  superior. 

Softenings  in  the  regions   supplied   by  these    arteries    have 
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produced  the  uniform  consequences  consistent  witli  the  func- 
tion localized  in  each  part.  The  alteration  in  the  anterior  and 
posterior  Rolandic  lobules  have  been  invariably  followed  by 
])aralyses,  whefi  the  basal  ganglia  were  intact.  A  softening 
of  the  gyrus  pmecnneus  has  been  followed  by  nothing  notice- 
able, consistently  with  Ferrier's  ex})oriments. 

The  middle  cerebral    is    much  more  frequently   the   seat   of 
serious     alterations     than     the      anterior      cerebral     artery, 
"  doubtless   in  part  owing  to  the   angle  at  wdiich   the  sylvian 
leaves  the  internal  carotid  artery." 

"  The  posterior  cerehral  misery  often  suffers  alterations  by 
embolismus  and  thrombus. 

"  Ischjeniic  softenings  of  the  posterior  lobes  are  much  more 
common  than  with  the  anterior  lobes." — Charcot,  p.  58. 
Three  departments  are  supplied  by  this  arterj^  :  The  gyrus 
angularis  ;  inferior  part  of  the  temporal  lobe  ;  and  lobulus  oc- 
cipito-temporalis  lateralis;  the  third  division  contains  the 
lobulus  occipito-temporalis  medialis,  lobulus  cuneus  and  occi- 
pital extremity,  generally. 

It  is  noteworthy  that  the  gj'rus  angularis  receives  blood- 
supply  from  two  sources,  which  would  tend  to  lessen  the 
chances  for  amblyopia  or  hemiopia  from  cortical  lesions. 

The  literature  of  this  subject  cannot  be  fairly  discussed  in 
this  article,  so   with  the  foregoing  mere  outlines  I  will  close. 

With  the  desire  to  "  render  unto  Csesar,"  I  will  repeat  that 
to  Pansch  I  am  indebted  for  the  basis  of  this  scheme,  and 
have  only  departed  from  his  system  where  other  authorities, 
his  collaborators,  took  issue  with  him,  and  tlieir  views  seemed 
better. 

Wherever  an  author  could  be  quoted  verbatim  I  have  pre- 
ferred doing  so,  but  generally  found  it  necessary  to  change 
the  phraseology  in  condensing. 

To  Prof.  Jewell  and  Dr.  Bannister  I  am  indebted  for  valu- 
able suggestions  and  other  assistance,  and  am  under  especial 
obligations  to  the  former  for  the  free  use  of  his  excellent  and 
extensive  library,  as  well  as  for  having  revised  this  essay. 
But  it  is  in  better  taste  to  thank  him  for  his  careful  instruction 
during  my  pupilage  under  him,  on  my  own  account  and  for 
my  classmates. 
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Art.  YII.— a  NEW  FUNCTION   OF   THE  CORPOKA 
QUADRIGEMINA. 


By  G.  B.  Wood  Field,  Stud.  Med.,  and  Isaac  Ott,  M.  D. 

nnHAT  the  secretion  of  sweat  is  under  the  domination  of 
-*-  nerve  centres  seated  in  the  spinal  cord  and  medulla  ob- 
longata has  been  proved  by  Luchsinger,  Nawrocki,  Yulpian* 
and  others.  One  of  .us,  with  Woroschiloff's  instrument,  has 
proven  that  in  the  cat  the  sweat  fibres  run  in  the  lateral  col- 
umns of  the  spinal  cord ;  that  the  cells  of  the  sweat  glands 
exhibit  microscopical  changes  corresponding  to  the  activity  of 
the  secretory  process,  the  cells  in  activity  being  smaller  than 
the  cells  at  rest,  more  granular  as  regards  their  protoplasmic 
contents,  and  more  highly  tinged  by  carmine ;  that  there  is  a 
peripheral  inhibitory  apparatus  of  the  sweat  secretion,  for  when 
pilocarpin  is  administered  irritation  of  the  sciatic  checks  the 
secretion,  as  well  as  local  irritation  applied  to  the  ball  of  the 
foot ;  that  probably  the  multipolar  ganglion  cells,  described 
by  Coyne,  on  the  sweat  glands,  are  a  part  of  the  secreto-inhibi- 
tory  apparatus ;  that  after  section  of  the  sciatic  the  secretor}^ 
nerves  live  longer  than  the  motor ;  that  after  death  of  the  se- 
cretory nerves  muscarin  is  still  able  to  call  the  sweat  glands 
into  activity,  which  pilocarpin  is  not  able  to  dp.  Vulpianf 
has  already  located  an  apparatus  inhibiting  sweat  in  the  me- 
dulla oblongata ;  but  irritation  of  this  part  by  electrical  cur- 
rents always  brings  out  a  profuse  secretion  of  sweat,  and  sen- 
sory irritation  is  not  able  to  arrest  it.  Our  aim  has  been  to 
discover  the  seat  of  the  inhibition  of  sweat,  for  several  patho- 
logical cases  seemed  to  point  to  the  existence  of  such  a 
mechanism. 

Method  : — Young  cats  were  selected  as  the  most  suitable  for 
these  experiments,  as  they  sweat  very  readily.     Then,  after 

*  Journal  of  Phyniology,  Vol.  II.,  No.  1,  1879. 
f  Comjytts  Rendus,  tome  LXXXVI.,  p.  1270. 
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the  method  described  by  Nothnagel,  a  concentrated  sohition 
of  chromic  acid  was  injected  by  means  of  a  hypodermic  syringe 
into  various  parts  of  the  brain.  In  young  animals  the  needle 
penetrates  the  skull  without  the  need  of  a  trephine.  The 
sweat  secretion  was  noted  before  the  operation  and  for  some 
hours  or  days  after  the  injection.  When  injections  were  made 
into  the  upper  part  of  the  medulla  oblongata  no  inhibition  of 
sweat  was  observed,  neither  when  the  lesion  involved  the  pons 
varolii  or  the  cerebellum.  But  when  the  corpora  quadrige- 
mina  were  affected  by  it  then  the  feet  became  very  dry  and 
remained  so  for  some  days.  The  seat  of  lesion  by  the  acid 
was  discovered  by  removing  the  skull  with  a  bone  forceps, 
hardening  the  brain  in  alcohol,  and  then  removing  portions  of 
it  till  the  discolored  broken  down  spot  in  the  brain  was  discov- 
ered. The  following  experiment,  being  but  one  of  many,  dem- 
onstrates tlie  secreto-inhibitory  centre:  Ex.  1. — Cat,  etherized ; 
injection  of  a  few  drops  of  a  solution  of  chromic  acid  into  the 
corpora  quadrigemina  (as  proved  on  autopsy).  After  the  ani- 
mal recovered  from  the  shock,  the  feet  were  examined  and 
found  to  be  quite  dry,  being  very  moist  previous  to  the  injec- 
tion.    This  dryness  of  feet  continued  tor  some  days. 

That  the  arrest  of  secretion  is  not  due  to  vaso-motor  changes 
is  proved  by  the  fact  of  this  centre  not  being  located  near  the 
point  of  irritation  by  the  acid.  Further,  one  of  us  has  proven 
by  experiments,  that  circulatory  changes  have  hardly  any  eifect 
at  all  upon  the  sweat-secretion.  That  the  sweat  glands  are 
still  able  to  secrete  is  proven  by  the  production  of  asphyxia, 
the  carbonic  anhydride  here  acting  as  an  excitant.  This 
method  of  experimentation  excludes  any  errors  which  may 
be  due  to  spread  of  current  when  electricity  is  used.  That 
electric  irritation  will  also  arrest  the  secretion  of  sweat  was 
proved  by  the  following  experiment : 

Ex.  2. — Kitten ;  received  subcutaneoasly  about  a  cubic 
centimetre  of  lluid  extract  of  jaborandi — two  holes  were  tre- 
phined into  the  skull.  When  the  animal  was  sweating  pro- 
fusely from  the  drug,  needle, electrodes  insulated  to  near  their 
points  were  sunk  into  the  brain  so  as  to  irritate  the  corpora 
quadrigemina.  A  very  feeble  current  was  used,  derived  from 
a  DuBois  induction  apparatus.       The  sweating  was  arrested. 
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and  this  arrest  continued  for  some  time  after  the  irritation  was 
removed. 

The  fact  of  an  inhibitory  apparatus  located  in  the  tubercular 
quadrigemina  explains  how  we  have  a  hot  yet  a  non-sweating 
skin.  Heat  is  normally  a  great  excitant  of  the  sweat  centres, 
but  in  fever  the  poison  irritates  the  inhibitory  apparatus  of 
the  secretion  of  sweat.  Fright  not  only  paralyzes  the  cardio- 
inhibitory  apparatus,  but  also  the  suduro-inhibitory  apparatus, 
whereby  the  spinal  sweat  centres  come  into  full  play.  Feeble 
persons,  whose  inhibitory  mechanisms  are  always  weak,  per- 
spire easilv  for  similar  reasons. 

Schuh  also  relates  two  cases  where  after  section  of  the  fron- 
tal nerve,  sweating  was  continuous  on  that  side  of  the  brow 
ever  afterwards. 

Further  proof  Avith  the  experiments  in  detail  will  be  pre- 
sented by  one  of  us  (Mr.  Field)  in  his  thesis. 
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American  ^mvolofliiral  ^ssociution. 


FIFTH  ANNUAL  MEETING. 


Wednksday,    June  18th — First  Day — Afternoon  Session. 

The  Association  was  called  to  order  at  3  p.  m.,  by  the  Secre- 
tary, Dr.  E.  C.  Seguin,  of  New  York,  who  introduced  the  Pres- 
ident, Dr.  F.  T.  Miles,  of  Baltimore,  Md. 

Present — -Drs.  Beard,  Edes,  Gray,  Hammond,  McBride, 
Mason,  Miles,  Putnam,  Rockwell,  Schmidt,  Seguin,  Shaw  and 
Spitzka. 

The  President  thanked  the  Association  for  the  honor  it  had 
conferred  upon  him  in  his  absence,  and  proceeded  with  the 
regular  order  of  business. 

On  recommendation  of  the  Council,  the  resignations  of  the 
following  gentlemen  were  accepted  :  Dr.  A.  McLane  Hamil- 
ton, Dr.  D.  B.  St.  John  Roosa,  and  Dr.  E.  G.  Loring,  of  New 
York ;  and  Dr.  Swan  M.  Burnett,  of  Washington,  D.  C. 

The  Treasurer's  report  was  read  and  approved. 

CANDIDATES    FOR    jMEMBERSHIP. 

Dr.  William  A.  Hammond  nominated  Dr.  W.  J.  Morton,  of 
New  York ;  and  Dr.  E.  C.  Seguin  nominated  Dr.  P.  W.  Ami- 
don,  of  New  York,  for  membership  in  the  Association. 

The  essays  of  the  candidates  were  referred  to  the  Council 
for  examination  and  report. 

The  following  amendment,  proposed  at  the  last  annual  meet- 
ing, was  unanimously  adopted : 

"Art.  VIII.  All  matters  of  business  shall  be  attended  to 
by  the  Council  subject  to  the  revision  and  approval  of  the  Asso- 
ciation.'' 

After  a  discussion  by  Drs.  Mason,  Hammond,  Gray  and 
others,  the  following  amendment  to  Art.  8  of  the  By-Laws  was 
proposed : 

"  8.  Any  mentber  of  the  Association  al)senting  himself  from 
two  consecutive  meetings  of  the  Association  shall  cease  to  be  a 
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member,  unless  what  the  Council  may  deem  a  suitable  excuse 
shall  be  presented." 

GUNSHOT     WOUND    OF   THE    NECK — -PARALYSIS    OF    THE     CERVICAL 
SYMPATHETIC,    FOLLOWED    BY    INSANITY, 

was  the  title  of  a  paper  sent  by  Dr.  II.  M.  Bannister,  of  Chicago, 
111.,  and  read  by  the  Secretary. 

The  peculiarity  of  the  case  reported  was,  that  it  exhibited 
an  apparent  consequence  of  these  injuries  which  had  not  been 
heretofore  reported.  The  ball  from  a  revolver  entered  upon 
the  left  side  of  the  neck  between  two  and  three  inches  above 
the  clavicular  origin  of  the  sterno-cleido-raastoid  muscle,  di- 
rectly upon  its  anterior  or  inner  margin,  and,  passing  back- 
ward and  a  little  downward,  was  lost  in  the  tissues. 

The  leading  symptoms  were  exophthalmos  of  the  right  eye  or 
enophthalmos  of  the  left  eye  ;  inequality  of  the  pupils,  the  right 
being  the  largest ;  and  a  difference  of  l""  C.  in  the  temperature 
of  the  two  sides  of  the  face.  There  was  no  tenderness  upon 
pressure  on  any  part  of  the  neck,  no  ptosis,  and  no  history  of 
any  lesion  of  important  nerves  save  the  sympathetic.  It  was 
as  nearly  a  case  of  uncomplicated  injury  to  the  cervical  sympa- 
thetic as  he  had  seen  recorded.  The  chief  feature  of  interest 
was  the  connection  the  case  had  with  mental  disorder.  There 
was  no  history  of  special  neurotic  tendency  or  symptoms  of 
mental  disorder  antedating  the  reception  of  the  wound,  and  no 
known  cause  of  the  insanity,  except  the  wound.  He  had  de- 
lusions, hallucinations,  and  occasionally  signs  of  paralysis. 
The  patient  believed  himself  to  be  the  bishop  of  Chicago,  and 
thought  he  had  power  to  make  people  tell  their  secrets. 

Dr.  William  A.  Hammond,  of  New  York,  remarked  that  Dr. 
Bannister  had  barely  glanced  at  the  most  important  part  of  his 
case.  He  had  alluded  to  the  fact  that  the  man  had  delire  des 
grandeurs,  but  had  avoided  altogether  association  of  disease  of 
the  sympathetic  nerve  with  the  general  paralysis  of  the  insane. 
He  was  astonished  that  so  good  a  scholar  as  Dr.  Bannister 
should  pass  so  lightly  over  such  an  important  point.  Lesion 
of  the  sympathetic  existed  in  most,  if  not  all  cases  of  general 
paralysis  of  the  insane.  In  this  case,  whatever  brain  lesion 
there  was  must  have  been  secondary  to  the  injury  of  the  sym- 
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pathetic,  and,  therefore,  possibly  originated  in  tlie  hitter.  The 
case  also  went  to  confirm  the  opinion  that  the  mind,  whatever 
it  was,  existed  in  grej  nervous  matter  wherever  found,  as  well 
as  in  the  brain  itself. 

Dr.  E.  C.  Seguin,  of  New  York,  remarked  that  before  ac- 
cepting the  case  as  one  of  general  paralysis  of  the  insane,  it 
would  be  desirable  to  scan  the  semeiology.  The  only  symp- 
tom alluded  to  in  the  report  that  would  lead  to  that  supposi- 
tion was  the  delire  des  grandeurs.  Dr.  Bannister  had  not  men- 
tioned fibrillary  movements  of  the  muscles,  peculiar  speech, 
epileptiform  attacks,  or  other  varieties  of  ambitious  notions, 
and  simply  stated  that  at  one  time  the  patient  supposed  he  was 
bishop  of  Chicago,  and  that  he  also  had  power  to  make  people 
reveal  their  secrets.  But,  leaving  aside  the  psychical  symp- 
toms, Dr.  Bannister  had  not  mentioned  the  physical  symptoms, 
which  were  never  absent  in  general  paralysis  of  the  insane. 
He  could  admit  that  there  was  chronic  cerebral  hypersemia 
simply,  but  should  be  reluctant  to  classifj^  the  case  with  general 
paralysis  of  the  insane. 

Dr.  Hammond  remarked,  he  was  the  first  to  call  attention 
to  the  fact  that,  in  general  paralysis  of  the  insane,  physical 
symptoms  manifested  themselves  before  mental  symptoms 
were  developed.  Pie  had  been  told  by  a  number  of  superin- 
tendents of  insane  asylums  that  they  had  never,  or  rarely, 
if  ever,  at  least,  seen  a  case  of  general  paralysis  of  the  in- 
sane in  its  earliest  stages.  Consequently,  those  who  had 
written  upon  the  subject  really  knew  nothing  about  the  primary 
symptoms,  which  were  physical. 

Dr.  Putnam,  of  Boston,  objected  to  the  admission  of  the 
evidence  regarding  the  patient's  ps^-cliical  condition,  and  could 
not  see  why  this  injury,  situated  in  an  important  nerve  tract, 
should  act  in  any  other  way  than  through  peripheral  disor- 
ders. 

Dr.  J.  J.  Putnam  showed  a  convenient  form  of  German- 
silver  wire  rheostat.,  of  which  the  chief  merit  was  that  it  was 
cheaper  than  most  instruments  of  this  kind,  for  the  reason  that 
the  resistances  of  the  coils  had  been  determined  only  roughly. 
Dr.  P.  claimed  that  great  accuracy  is  utterly  superfluous  in 
such  apparatus  for  clinical  work,  especially  when  suitable  gal- 
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vanonieters  (witli  a  scale  iiidicatino-  absolute  (juantities  of  elec- 
tricity, in  Weber's)  are  used  to  control  the  strength  of  the 
current. 

Dr.  Putnam  also  spoke  brietiy  of  the  relative  advantages  of 
high  amd  low  tension  hatteries  for  clinical  work.  It  had  been 
claimed  by  a  recent  writer  that  the  current  from  the  former 
makes  its  way  more  dii'ectly  through  the  tissues,  between  the 
electrodes,  than  that  from  the  latter.  Experiment,  as  well  as 
tlieor}',  shows  this  to  be  an  error.  It  is  only  when  "  disrupt- 
ive" currents  are  used  that  the  passage  of  electricity  through 
any  conductor  fails  to  obey  Ohm's  law.  The  only  advantage 
of  high  tension  batteries  (large  number  of  cells,  of  high  resist- 
ance) over  those  of  low  tension,  lies,  firstly,  in  the  fact  that  it 
is  easier  to  make  them  durable  and  constant ;  secondly,  that 
the  strength  of  the  current  is  affected  to  a  far  less  degree,  with 
them,  bj  the  drying  of  the  electrodes  during  an  application, 
or  by  the  interposition  of  a  thicker  layer  of  epidermis,  or  by 
diminishing  the  size  of  the  electrodes.  This  makes  it  easier 
to  compare  the  strength  of  applications  made  on  different  days, 
or  to  different  parts  of  the  body,  etc.  For  oixlinary  clinical 
work,  however,  it  is  on  the  whole  better  to  use  a  battery  of 
which  the  internal  resistance  does  not  greatly  exceed  that  of 
the  human  body. 

It  is  then  possible  to  enlarge  the  electrodes  to  a  convenient 
size,  with  the  effect  of  increasing  the  total  quantity  of  elec- 
tricity passing,  without  diminishing  its  density  at  any  given 
point ;  whereas,  with  high  tension  and  high  resistance  batteries, 
an  enlargement  of  the  electrodes  does  not  materially  increase 
the  total  quantity  of  electricity  passing,  but  does  diffuse  it 
through  a  broader  surface  of  skin,  thus  diminishing  its  local 
action,  as  for  example  on  a  special  nerve  trunk. 

Dr.  Hammond,  of  New  York,  remarked  that  rheostats  were 
really  of  no  value  whatever  in  the  practice  of  medicine.  The 
only  practical  apparatus  was  something  which  enabled  us  to 
bring  a  greater  or  smaller  number  of  cells  into  the  circuit  at 
the  same  time,  and  then  some  temporary  arrangement  for 
making  and  breaking  the  circuit. 

Dr.  Putnam  allowed  all  that  Dr.  Hammond  said  was  true  ; 
but  the  apparatus  presented  simply  permitted  of  gradual  in- 
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crease  in  the  intensity  of  the  current,  and  small  batteries  lasted 
longer  when  all  the  cells  were  used  than  when  only  a  part 
were  employed. 

Dr.  Beard,  of  New  York,  remarked  that  at  one  time  he  ex- 
perimented with  all  forms  of  rheostats,  but  after  a  while  he 
got  out  of  the  way  of  using  any.  He  thought  that  his  expe- 
rience w^as  not  at  all  exceptional.  Theoretically,  they  sounded 
well,  and  appeared  well  when  written  out  in  full  detail  ;  but 
his  experience  had  been  that  they  possessed  no  special  practi- 
cal value.  For  him,  pressure  of  the  sponge  made  a  very  good 
rheostat. 

Dr.  Rockwell. — The  method  alluded  to  by  Dr.  Beard,  as 
practically  a  good  substitute  for  the  rheostat,  of  increasing  or 
decreasing  the  pressure  upon  the  sponge  electrode,  answers 
very  well  in  many  cases  where  no  especial  delicacy  of  manipu- 
lation is  called  for.  In  other  cases,  however,  it  would  be  an 
exceedingly  slipshod  method  of  procedure,  and  by  it  we  should 
certainly  fail  to  obtain  the  best  results  possible.  In  many 
irritable  conditions  it  is  extremely  important  that  the  current 
should  be  absolutely  without  break  or  variation,  and  these  can- 
not in  the  strictest  sense  be  secured  without  the  aid  of  some 
form  of  rheostat.  Most  galvanic  batteries  that  are  now  con 
structed,  have  an  arrangement  by  which  it  is  claimed  that  the 
number  of  working  elements  may  be  increased  without  inter- 
rupting the  current.  My  own  experience  will  not  substantiate 
this  statement.  Even  wnth  the  greatest  precision  of  manipu- 
lation, breaks  are  apt  to  occur  when  least  expected  or  desired, 
and  it  is  far  safer,  therefore,  to  be  always  provided  with  some 
form  of  rheostat. 

Dr.  Miles,  of  Baltimore,  remarked  that  he  used  the  water 
rheostat  constantly,  and  found  it  a  very  great  convenience, 
especially  when  using  electricity  on  children. 

Dr.  Seguin  remarked  that  with  any  of  the  various  sliding 
bars  or  dial-shaped  current  selectors  on  galvanic  batteries  it 
was  next  to  impossible  to  avoid  shocks  to  the  patient,  especially 
the  very  annoying  opening  shocks  at  the  close  of  an  applica- 
tion. None  of  these  apparatuses  worked  exactly  in  his  expe- 
rience. He  thought  the  chief  advantage  of  a  rheostat  was  the 
ability  it  gave  to  commence  with  a  large  number  of  cells,  and 
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gradually  increase  the  current  until  sufficient  sensation  was 
produced — the  sensation  of  the  patient  being  the  guide.  An 
objection  to  the  water  rheostat  was,  that  while  it  answered  very 
well  np  to  a  certain  point,  where  the  metallic  points  were 
within  a  short  distance  of  each  other,  it  was  almost  impossible 
to  bring  them  nearer  without  bringing  them  together,  and  thus 
give  rise  to  a  shock.  The  attachment  of  a  micrometer  screw 
and  guard  would  be  advantageous. 

Dr.  Mason. — I  have  never  used  the  instrument  in  thera- 
peutics except  on  the  eye  and  ear  at  the  N.  Y.  Infirmary. 
The  whole  matter  of  electro-therapeutics  is,  and  will  probably 
for  a  long  time  remain,  a  physiological  one.  Hence  the  im- 
portance of  all  new  acquisitions  like  Dr.  Putnam's  instrument. 
For  obtaining  very  mild  currents  of  course  it  is  superior  to  the 
water  rheostat,  when  attached  as  an  accessory  circuit. 

The  Association  then  adjourned,  to  meet  at  8.30  p.  m. 


First  Day. — Evening  Session. 

Present :  Drs.  Beard,  Edes,  Gibney,  Kinnicutt,  Mason, 
Miles,  Putnam,  Rockwell,  Seguin  and  Spitzka. 

The  Society  being  called  to  order  by  the  President,  a  paper 
was  read  by  Dr.  George  M.  Beard,  of  New  York,  on 

MOKBID  FEAR  AS  A  SYMPTOM  OF  NERVOUS  .DISEASE. 

The  emotion  of  fear  might  be  a  normal  one,  varying  in  de- 
gree and  kind  with  race,  sex,  and  individual.  It  might  also 
be  a  truly  pathological  symptom,  evidencing  in  such  case  dis- 
order of  the  nervous  system.  iS^ormal  and  morbid  tears  might 
shade  into  each  other,  so  that  it  was  difficult  to  draw  the  line 
between  them. 

These  morbid  fears  might  be  classified  and  named  for  con- 
venience of  study,  and  for  the  purpose  of  preventing  their 
confusion  with  hysteria,  hypochondria,  dyspepsia,  and  actual 
insanity,  to  which  conditions  they  were  often  referred.  There 
were  quite  a  number  of  morbid  fears  associated  with  neuras- 
thenia without  delusions  or  hallucinations. 

The  following  classification  might  be  given  : 

Astraphobia  (first  described  by  Dr.  Beard  a  number  of  years 
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ago),  in  which  tliere  was  great  fear  of  lightning  during  and 
before  thunder-storms,  that  fear  beiug  preceded  and  accom- 
panied by  headache,  numbness,  pain  in  the  back,  nausea,  vom- 
iting, and  even  convulsions.  In  one  of  his  patients  suffering 
from  that  symptom,  tlie  condition  was  inherited  from  the  grand- 
mother. 

Agoraphobia  was  a  name  given  by  Westphal,  of  Germany, 
to  those  liaving  a  fear  of  places.  The  terra  w^as  not  an  accu- 
rate one,  and  tojw^hohvA  should  be  used  in  its  stead,  agora- 
phobia being  only  a  species  of  topophobia,  and  embracing  those 
cases  in  which  there  was  a  fear  of  open  squares.  As  an  illus- 
tration of  topophobia,  one  of  his  patients  could  walk  up  Broad- 
way without  fear  or  difhculty,  on  account  of  the  nunierous 
stores  and  side-streets,  into  which  he  knew  he  could  run,  in 
case  of  supposed  danger  presenting  itself;  but  he  could  not 
walk  up  Fifth  Avenue;  he  could  not  visit  the  country  at  all. 
He  was  a  tall,  vigorous  man,  and  had  no  other  symptoms  of 
cerebi'al  disturbance.  The  cases  often  took  an  opposite  phase  : 
the  })atients  were  unable  to  go  to  certain  places ;  perhaps  where 
they  were  lirst  attacked  with  the  evil  symptoms.  Some  found 
it  difficult  to  go  on  long  journeys.  A  patient  in  a  distant  city 
wrote  that  he  was  coming  to  visit  him,  but  after  getting  part 
of  the  way  he  had  to  return.  Some  persons  had  a  fear  of  con- 
fined places.  A  gentleman  suffering  thus  was  obliged  to  camp 
out  in  the  summer  and  sleep  in  a  very  large  room  in  winter. 
He  finally  had  to  leave  the  city  and  become  a  farmer. 

Anthropophobia,  that  Dr.  Beard  had  lately  described,  had 
for  its  symptoms  an  aversion  to  society ;  fear  of  seeing  any 
one ;  sometimes  tliere  was  fear  of  women  alone ;  sometimes, 
as  in  one  of  his  patients,  fear  of  respectable  women  alone. 

Pathophobia,  or  fear  of  disease,  was  generally  known  under 
the  name  of  hypochondriasis.  Photophobia  was  a  term  that 
might  be  applied  to  some  patients  Mdio  fieared  that  they  might 
fail  if  they  made  an  attempt  to  do  anything. 

Mysophobia,  or  fear  of  contamination,  had  lately  been  de- 
scribed by  Dr.  Hammond. 

In  regard  to  all  these  difierent  forms  of  fear,  the  following 
general  propositions  were  made  : 

1st.  They  wei-e  symptomatic  of  functional,  rarely  or  never 
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of  organic,  disease.  They  were  not,  according  to  his  experi- 
ence, found  in  insanity  or  sclerotic  conditions,  and  were  no 
form  of  that  disease.  The  morbid  fears  of  the  insane  were 
dehisions  or  haUncinations. 

2d.  The  symptoms  might  come  and  go  suddenly. 

3d.  They  often  were  the  result  of  disorders  of  the  reproduc- 
tive organs  in  male  and  female,  but  might  continue  lonij  after 
such  disorder  had  been  cured. 

4th.  Tliey  rarely  existed  alone,  but  almost  always  were  asso- 
ciated with  other  symptoms  of  disorder  of  the  spinal  cord  or 
brain,  especially  of  the  brain.  Among  those  symptoms  were 
palmar  hyperidrosis,  dizziness,  numbness,  shooting  pains  in 
the  extremities,  oxaluria,  etc.  All  those  symptoms  were  by 
no  means  uniformly  present.  The  patients  might  be  of  great 
muscular  development,  and  capable  of  great  bodily  toil.  The 
treatment  required  both  constitutional  and  local  measures. 
The  former  included  the  whole  array  of  sedatives  and  tonics ; 
electricity,  bromides,  counter-irritation  at  the  back  of  the  neck, 
and  counter-irritation  of  the  bowels  by  means  of  cathartics. 
The  local  troubles  should  be  appropriately  treated.  The  cases 
could  be  permanently  cured,  but  not  in  any  short  time. 

Dr.  J.  J.  Putnam,  of  Boston,  asked  if  the  vertigo  ever 
occurred  without  being  excited  or  accompanied  by  any  motor 
idea  or  intention. 

Dr.  Beard  thought  that  it  did. 

Dr.  J.  J.  Mason,  of  New  York,  referred  to  the  very  common 
occurrence  of  fear  of  lightning  and  storms,  especially  with 
women,  and  asked  why  this  should  be  distinguished  as  a  spe- 
cial morbid  symptom. 

Dr.  Beard  said  tliat  in  the  cases  given  there  was  much  more 
than  ordinary  fear.  The  patients  often  suffered  from  nausea, 
vomiting,  dizziness,  and  even  convulsions. 

Dr.  A.  D.  Rockwell,  of  New  York,  said  that,  without  being 
able  to  give  any  special  examples  to  the  cojitrary,  he  never- 
theless could  not  accept  the  statement  that  these  fears  were 
always  the  result  of  functional,  rather  than  organic  derange- 
ment. 

Dr.  Beard,  in  reply,  said  that  it  was  his  experience  that  the 
facts  were  as  he  stated. 
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Dr.  E.  C  Seguiii,  of  New  York,  remarked  that  while  the 
uiiiiute  strtdy  of  a  symptom  of  this  class  was  very  interesting, 
it  was  hard!}'  profitable  in  practice.  He  had  always  found 
numerous  other  symptoms  with  those  described  by  Dr.  Beard, 
and  those  others  were  generally  of  the  greater  importance.  It 
was  better  also  to  look  at  the  symptoms  as  a  whole  ;  to  study 
the  patient  as  a  physiological  unit,  rather  than  inv^estigate  some 
particular  symptom,  which  might  be  more  curious  than  impor- 
tant. His  experience  agreed  with  Dr.  Beard's  in  regard  to 
the  existence  of  functional  derangement  only  in  connection 
with  these  morbid  fears. 

Dr.  Beard,  in  reply,  said  that  he  thought  the  great  aim 
should  be  to  discover  the  true  pathological  state  of  the  patient. 
A  study  of  the  sj^mptoms  about  which  he  had  written  helped 
very  often  in  this  direction,  and  was  therefore  valuable  for  di- 
agnosis, prognosis,  and  treatment.  These  morbid  fears  were 
symptomatic  of  cerebrasthenia  (brain  exhaustion),  and  in  a 
large  proportion  of  the  cases  (but  not  in  all)  that  cerebrasthe- 
nia originated  in  the  genital  organs — uterine  displacement  and 
disorders  of  the  neck  of  the  uterus — and  diseases  of  the  pros- 
tatic urethra  in  the  male,  from  natural  or  unnatural  excess. 

Dr.  Webster,  of  New  York,  by  permission  of  the  Society, 
related  a  case  of  morbid  fear  that  had  come  under  his  notice. 
A  woman  40  years  old,  had  always  from  infancy  been  afraid 
of  severe  storms,  high  winds,  thundel'  and  lightning,  and  to 
those  who  were  acquainted  with  her  it  seemed  that  she  was 
insane  at  such  times.  When  a  storm  arose  at  night,  for 
instance,  she  would  rouse  the  whole  house  and  walk  the  floor 
in  the  greatest  distress  until  it  subsided.  She  did  not  suffer 
any  pain,  but  only  from  nausea.  He  was  told  that  her  mother, 
while  pregnant  with  her,  had  been  severely  frightened  by  a 
thunder-storm.  The  patient's  condition  was  attributed  by  the 
friends  to  that  fact. 

Dr.  Kinnicutt  agreed  with  Drs.  Beard  and  Seguin  that  mor- 
bid fears  were  evidences  of  only  functional  disturbance.  In 
his  experience  they  were  very  often  associated  with  lithuria  or 
oxaluria. 

Dr.  Spitzka. — I  hold  that  the  position  of  Dr.  Rockwell  is 
sound  !      Whatever  relation  fears,  more   or  less   akin    to  those 
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observed  as  natural  manifestations  in  normal  persons,  may 
have  to  functional  derangement,  they  are  certainly  highly 
characteristic  of  many  organic  cerebral  affections.  If  Dr. 
Beard  had  frequently  gone  through  the  wards  of  an  insane 
asylum,  he  would  not  have  made  the  statement  that  morbid 
fears  are  never  essential  features  of  insanity.  The  Germans 
have  a  special  term  {Kleinlichkeitswahii)  to  designate  a  condi- 
tion characterized  by  morbid  fears  and  delusion  of  powerless- 
ness ;  as  it  were,  an  antithesis  to  delusions  of  grandeur  and 
power.  The  forms  of  fear  described  by  Dr.  Beard,  are  some 
of  them  of  such  a  character  that  we  would  be  justified  in  con- 
sidering the  subjects  of  them  as  being  on  the  border-land  of 
insanity.  I  have  now  under  observation  two  cases  of  the  fear 
of  defilement,  recently  described  by  Dr.  Hammond ;  they  are 
both  in  one  family,  and  I  expect  to  show  you  a  brother  of 
them  to-morrow,  on  which  occasion  the  family  history  will  be 
discussed.  Suffice  it  to  say  both  these  subjects  are  epileptic. 
Dr.  Spitzka  then  related  the  following  case  of 

KEMARKABLE    SYMPATHETIC    DISTURBANCE. 

I  regret  not  having  been  present  when  the  interesting- 
case  of  Dr.  Bannister  was  related,  as  I  have  seen  an  in- 
stance of  mental  alienation  in  association  with  a  sympa- 
thetic tropho-neurosls  several  years  ago  myself.  While  visit- 
ing the  asylum  at  Ward's  Island,  in  1876,  the  year  in  which  I 
made  the  autopsies  there,  I  observed  a  young  man  of  twenty 
years  of  age,  whose  hair  on  one  side  was  quite  grey,  while  there 
were  sharply  marked  and  intensel}'  colored  yellowisli  brown 
patches  on  the  same  half  of  his  face.  On  directing  Dr.  Kier- 
nan'S  attention  to  the  case  he  collected  for  me  the  following 
data  in  regard  to  him:  The  patient  had  been  an  habitual 
masturbator  for  many  years.  On  one  occasion,  while  indulg- 
ing in  his  propensity  he  heard  a  loud  sound  as  if  a  pistol  shot 
had  gone  off  in  his  head,  and  on  the  left  side.  He  then  felt 
hot  on  that  side,  according  to  his  story,  and  three  weeks  or  a 
month  later,  a  large  carbuncle,  as  he  termed  it,  opened  on  the 
left  side  of  his  neck.  He  was  transferred  to  the  asylum  in  a 
state  of  deep  depression,  and  his  left  pupil  was  observed  to  be 
contracted  at  the  time  by  Dr.  Kiei'uan.     He  improved  some- 
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what  as  to  his  melancholy,  and  developed  an  excessive  self- 
esteem,  more,  however,  in  the  way  of  tlie  ostentatiously  dis- 
played self-importance  of  i)ubescent  insanity  than  of  delusions 
of  grandeur.  With  this  tlie  patient  was  occasionally  but  mildly 
excited.  The  cicatrix  of  the  "carbuncle"  is  situated  on  the 
left  side  and  a  little  behind  the  third  cervical  vertebra.  When 
I  saw  him  there  was  decidedly  an  asymmetry  of  the  face,  the 
left  side  being  atrophic ;  but  I  observed  nothing  further  about 
the  pupil  than  that  the  left  one  moved  more  sluggishly  than 
the  right.  He  was  at  this  time  very  shy  and  hypochondriacal, 
especially  as  to  the  condition  of  his  hair,  wliich  remained  grey 
for  two  years,  although  less  so  at  the  end  of  that  time.  He 
had  spells  of  taciturnity,  but  at  other  times  was  in  a  fair  mental 
condition,  and  at  his  own  request  was  put  at  some  clerical 
work. 

I  am  informed  that  at  the  discussion  the  relation  of  pro- 
gressive paralytic  insanity  to  lesions  of  the  sympathetic  was 
referred  to.  Now,  although  there  is  good  authority  for  such 
a  connection,  and  although  I  myself  believe  paralytic  insanit}^ 
to  be  associated  with  marked  vaso-motor  disorder,  yet,  for  tlie 
reason  that  the  cerebral  vaso-motor  centre  is  after  all  ence- 
phalic, and  further,  as  injuries  and  degenerations  of  the  sym- 
pathetic are  only  exceptionally  followed  by  insanity  of  any 
form  (never  to  my  knowledge  by  paresis),  I  consider  the  in- 
ference faulty.  The  researches  of  Poincare  and  Bonnet,  sup- 
porting that  theory,  have  not  been  confirmed,  and  as  to  my 
own  researches  on  the  pathology  of  paresis,  I  have  found  the 
degeneration  of  the  sympathetic  ganglion  present  only  when 
the  cord  was  intensely  degenerated.  I  have  found  it  absent 
where  the  cord  was  slightly  or  not  all  involved.  No  im- 
portance can  be  attached  to  the  lesion  of  the  sympathetic 
therefore,  the  essential  lesion  is  cerebral. 

In  other  cases  of  gun-shot  injury  of  the  sympathetic,  notably 
in  one  reported  by  an  Austrian  surgeon  during  the  cam- 
paign of  1866,  no  mental  symptoms  whatever  have  been 
observed. 

In  a  short  discussion  which  followed.  Dr.  Spitzka  referred 
to  the  fact  that  experiments  and  investigations  sliowed  the 
sympathetic  system  to  be  independent  of  mental  disturbances, 
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and  that  it  eould  be  greatly   injured   or  diseased,  and  yet  the 
mind  not  be  at  all  affected. 

The  Society  then  adjourned  to  meet  Thursday,  at  2.30  p.  m. 


Thursday,  June    19th. — Second  Day — Afternoon  Session. 

The  Association  was  called  to  order  at  2.30  p.  m.  by  the 
President. 

Present — Drs.  Beard,  Edes,  Gray,  Hammond,  Ivinnicutt, 
Mason,  Miles,  Morton,  Putnam,  Rockwell,  Schmidt,  Seguin, 
Shaw,  Spitzka,  and  Van  Bibber. 

The  minutes  of  the  previous  day  were  read  and  approved. 

The  Council  reported  that  it  had  examined  the  papers  pre- 
sented by  the  two  candidates  for  membership,  and  recom- 
mended that  they  be  elected  members  by  the  Association. 

On  motion,  the  By-Laws  were  suspended,  and  the  Secretary 
was  then  instructed,  by  motion,  to  cast  an  affirmative  ballot 
for  Drs.  W.  J.  Morton  and  P.  W.  xVmidon,  of  Xew  York. 

The  amendment  to  the  By-Laws,  offered  yesterday  by  Dr. 
Gray,  was  adopted  by  the  Association. 

Dr.  Hammond  offered  an  additional  amendment,  as  follows  : 
"The  presentation  of  a  written  neurological  communication 
shall  be  deemed  a  valid  excuse  for  absence  from  an  annual 
meeting  of  the  Association."     Adopted. 

The  President  announced  the  following  Committee  on 
Nominations:  Dr.  H.  D.  Schmidt,  of  New  Orleans;  Dr.  E. 
C.  Spitzka,  of  New  York;  Dr.  A.  D.  Rockwell  of  New 
York ;  Dr.  J.  J.  Putnam,  of  Boston  ;  and  Dr.  J.  C.  Shaw,  of 
Brooklyn. 

Dr.  Rockwell  presented  two  cases  :  1  present  these  two 
cases  because  they  illustrate  two  very  important  points  in  the- 
rapeutics :  1st,  The  necessity  for,  and  the  good  results  that 
come  from  perseYerance  in  seemingly  hopeless  cases  of  infant- 
ile paralysis.  2d,  A  suggestion  in  regard  to  the  differential 
indications  for  the  use  of  galvanism  and  faradism  in  the  relief 
of  pain.  This  little  boy,  aged  four,  sent  to  me  by  Dr.  McEl-' 
roy,  of  Mott  Haven,  suffered  in  1877  from  a  severe  attack  of 
chills  and  fever,  followed  by  convulsive  seizures.  Complete 
paralysis  followed,  and  six  months  subsequently,  after  the  leg 
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had  become  cold  and  atrophied  to  the  last  degree,  with  entire 
loss  of  both  farado-  and  galvano-musciilar  contractility,  I  first 
saw  the  child.  It  was  not  until  after  six  weeks  of  treatment 
that  tliere  was  the  slightest  evidence  of  returning  galvano- 
muscular  contractility,  and  six  months  of  persistent  effort  fol- 
lowed before  there  was  any  response  to  the  faradic  current. 
At  the  present  time  the  contractions  are  good — the  limb  warm 
and  nearly  as  large  as  its  fellow,  and,  with  the  aid  of  a  chair, 
the  little  one  can  move  around  quite  readily. 

In  consideration  of  the  absolute  and  long-continued  paraly- 
sis and  loss  of  electric  response  to  either  current,  the  results 
have  impressed  me  deeply,  and  should  teach  that  no  case  of 
infantile  paralysis  should  be  hastily  abandoned  to  its  fate,  even 
though  it  seem  possible,  as  in  this  case,  that  commencing  fatty 
degeneration  existed. 

The  second  point  is  illustrated  in  the  case  of  this  gentle- 
man, sent  to  me  by  Dr.  Malcolm  McLean,  of  Harlem :  Last 
Christmas,  without  knowledge  of  special  exposure,  but  subse- 
quent to  much  mental  depression  for  cause,  the  patient  began 
to  suffer  from  extreme  pain  in  the  back  and  along  the  sciatic 
nerve.  The  pain  was  dull  and  aching,  with  occasional  sharp 
twinges.  At  times  he  was  quite  helpless.  He  was  treated  in 
many  ways — even  by  cauterization — without  experiencing  any 
relief,  and  latterly  he  has  been  worse.  I  first  saw  the  patient 
two  weeks  ago  (six  months  since  the  first  attack)  and  although 
well  aware  of  the  probable  indications  for  treatment,  but  in 
order  to  test  the  case  thoroughly,  I  made  a  careful  labile  ap- 
plication of  the  galvanic  current,  which  served  to  increase  the 
pain.  Two  days  after  I  resorted  to  faradization,  placing  the 
sound  as  well  as  the  lame  foot  on  the  negative  pole,  using  an 
exceedingly  fine  current,  carefully  avoiding  all  motor  points 
and  carefully  refraining  from  producing  appreciable  muscular 
contractions. 

The  patient  has  been  thus  treated  but  three  times,  and  as 
you  will  observe,  is  nearly  well.  The  points  of  this  case  that 
1  wish  particularly  to  emphasize,  are  first,  that  in  differentiat- 
ing between  the  use  of  the  two  currents  for  the  relief  of  pain, 
the  effects  of  pressure  are  most  useful  guides,  and  that  while 
true  neuralgia,  as  defined  by  Anstie,  and  pain  generally  yield 
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as  a  rule  more  readily  to  the  galvanic  than  to  the  laradic  cur- 
rent, the  latter  is  in  some  cases,  not  only  invaluable,  but  re- 
lieves, where  galvanism  is  worse  than  useless,  since  it  serves 
only  to  exaggerate  the  existing  distress.  This  case  is  a  good 
example  of  this  statement,  for  on  my  lirst  examination,  1 
found  that  tirm  and  prolonged  pressure  did  not  increase  the 
pain,  but  attbrded  relief.  Slight  pressure,  on  the  contrary, 
caused,  all  along  the  outer  aspect  of  the  thigh,  very  intense 
pain.  Hysterical  neuralgias,  and  the  so-called  pseudo-neural- 
gias, which  are  simply  forms  of  pain,  occupying  certain  areas, 
and  running  seemingly  in  the  direction  of  certain  nerves, 
undoubtedly  indicate  the  laradic  current.  In  these  cases  it  is 
well  known  that  firm  pressure  tends  to  relieve,  while  light 
touches  aggravate  the  distress. 

With  reference  to  the  case  of  infantile  paralysis,  Dr.  Miles 
asked  if  voluntary  movements  had  returned  to  the  muscles. 

Dr.  Rockwell  replied  that  they  had  ;  that  they  were  marked, 
and  that  they  had  returned  after  an  absence  of  six  months, 
after  all  normal  recover}^  had  taken  place. 

Dr.  Miles  remarked  that  he  had  succeeded  in  such  cases  in 
restoring  galvano-muscular  contractility,  but  not  voluntary 
action. 

Dr.  L.  C.  Gray,  of  Brooklyn,  asked  which  pole  was  used  for 
the  relief  of  pain. 

Dr.  Rockwell  replied  that  he  used  the  descending  current. 

Dr.  Hammond  remarked  that  he  had  reached  the  conclusion 
that  it  did  not  make  any  difference  with  regard  to  which  pole 
was  employed,  and  that  the  one  was  as  good  as  the  other. 

Dr.  Rockwell  remarked  that  to  reach  correct  conclusions 
upon  this,  as  upon  other  interesting  points,  considerable  obser- 
vation was  necessary.  He  had  seen  cases  in  which,  after  ob- 
taining very  good  results  from  the  use  of  the  descending 
current,  he  had,  in  order  to  hasten  the  improvement,  used  the 
ascending  current,  and  all  the  pain  returned. 

Dr.  Hammond  remarked  that  he  had  seen  such  a  result  from 
the  continuous  use  of  one  current,  either  the  ascending  or  de- 
scending. 

Dr.  Gray  remarked  that  his  experience  had  led  him  to  the 
conclusion  that  it  made  but  little  difference  which  pole  was 
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employed,  except  about  the  eye  or  face.  Upon  the  face  he 
had  found  a  difference  in  the  effect  produced  by  using  dif- 
ferent poles,  and  he  had  explained  the  difference  by  the  fact 
that  in  physiological  experiments  and  therapeutical  uses  of 
electricity  the  conditions  were  essentially  different ;  in  the  one 
the  nerve  was  laid  bare,  while  in  the  other  it  was  more  or  less 
deeply  covered  with  tissues.  Wlien  deeply  covered,  the  elec- 
tricity became  so  diffused  that  its  direct  action  upon  the  nerve 
was  questionable,  while  in  regions  in  which  the  nerves  were  less 
deeply  covered  the  conditions  present  in  physiological  experi- 
ments were  more  closely  approximated. 

Dr.  Gray  then  referred  to  a  case  of  tic  douloureaux  in  which 
galvanism  did  good  for  the  iirst  day,  and  for  the  next  two  or 
three  days  it  did  harm.  On  X\\&  first  day  he  used  the  descend- 
ing current,  or  positive  pole ;  and  in  the  succeeding  two  or 
three  days  he  employed  the  ascending  current  or  negative 
pole.  He  at  once  returned  to  the  use  of  the  descending  cur- 
rent, and  so  long  as  it  was  continued  there  was  a  great  ameli- 
oration of  symptoms. 

Dr.  Beard  remarked  that  the  most  interesting  feature  of  Dr. 
Rockwell's  case  was  the  fact  that  the  faradic  current  gave  re- 
lief to  the  pain.  It  had  been  stated  for  such  forms  of  disease 
we  must  use  the  galvanic  current  exclusively.  In  the  cases  of 
sciatica  reported  by  Dr.  Gibney,  of  Xew  York,  that  idea  was 
involved,  and  it  was  a  popular  opinion  in  Europe  at  the  pres- 
ent time  ;  but  it  was  erroneous. 

The  suggestion  made  by  Dr.  Rockwell  with  reference  to 
pressure  as  an  indicator  in  differentiation  as  to  the  use  of 
galvanism  or  faradism  to  relieve  pain,  was  perhaps  a  good  gen- 
eral guide ;  but  it  was  not  applicable  to  all  cases. 

With  regard  to  the  direction  of  the  current  he  thought  it  was 
one  of  the  most  difficult  things  in  the  world  to  differentiate, 
so  that  we  could  eliminate  any  source  of  error.  For  the  pres- 
ent he  had  abandoned  it.  Theoretically  there  should  be  a  dif- 
ference in  the  action  of  the  poles,  and  difference  in  direction 
of  the  current  with  regard  to  the  poles ;  but  practically,  the 
elements  of  error  were  so  that  he  confessed  he  was  not  always 
able  to  make  the  differentiation. 

Dr.  E.  C.  Seguin  asked  Dr.  Beard  if  he  recognized  the  polar 
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raetliod  in  distinguishing  electrical  reaction.  Dr.  Beard 
replied  that  he  did. 

Dr.  Seguin  thought  that  settled  the  question,  for  by  that 
method  decided  differences  could  be  distinguished.  If  we  pro- 
ceeded to  test  the  patient  according  to  Erb's  instructions,  we 
obtained  decided  polar  reactions  and  peculiarities,  and  those 
peculiarities  which  were  normal  were  imitated  in  pathological 
conditions,  and  could  be  recognized  in  the  first  examination  of 
a  case  of  paralysis.  With  regard  to  relief  of  pain,  his  experi- 
ence had  been  favorable  to  the  sedative  effects  of  the  anode, 
provided  a  mild  current  was  used,  and  to  the  exciting  eft'ect  of 
the  cat)] ode. 

Dr.  Beard  remarked  that  in  a  majority  of  cases  pain  was  re- 
lieved when  a  sufficiently  mild  current  was  used.  For  the  first 
four  or  five  years  of  his  practice  he  always  knew  what  pole  he 
employed,  but  of  late  years,  in  very  many  cases,  he  did  not 
know,  and  he  was  not  able  to  recognize  any  change  in  the 
results  of  his  electrical  treatment. 

Dr.  Putnam  remarked,  it  was  proper  to  say  that  perhaps  we 
invoked  the  aid  of  physiological  experiments  too  much,  inas- 
much as  those  effects  were  suddenly  produced,  and  passed  away 
as  quickly. 

Dr.  W.  J.  Morton,  of  New  York,  remarked,  he  felt  quite 
sure  that,  in  neuralgia  of  the  trigeminus  the  positive  pole  re- 
duced pain  in  cases  in  which  the  negative  pole  produced  no 
marked  effect.  He  thought  that  the  determination  of  the  polar 
difference  should  not  be  lost  sight  of  in  electro-therapeutic 
treatment,  and  that  the  very  fact  of  the  existence  of  such  a  dif- 
ference implied  a  corresponding  difference  in  the  therapeutic 
effect  of  the  two  currents.  ^Nothing  was  better  established 
than  the  peculiar  catalytic  action  of  the  two  poles  upon  the 
human  tissues,  at  least  in  certain  cases;  the  positive  pole  of  a 
body  battery  applied  to  the  open  surface  of  an  indolent  ulcer 
would  cause  it  to  granulate  and  heal  in  a  few  days,  while  the 
negative,  applied  at  the  same  time,  on  the  sound  parts,  pro- 
duced a  destruction  of  tissue  in  the  shape  of  small  pustules, 
which  would  become  ulcers.  He  had  been  accustomed  to  con- 
sider the  positive  pole  as  consolidating,  organizing  and  sedative 
to  the  part  applied,  and  the  negative  as  liquefying,  disorgan- 
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izin^  and  destructive ;  this,  at  least,  he  felt  sure  was  tlic  effect 
in  the  treatment  of  ulcers  by  galvanic  electricity,  and  there 
was  no  apparent  reason  why  the  same  catalytic  effect  should 
not  hold  true  of  the  electrodes  of  the  galvanic  battery  when- 
ever applied  to  any  tissue.  It  was  fair  to  presume  that  the 
special  effect  inherent  in  the  nature  of  the  poles  should  extend 
itself  to  a  certain  extent  in  the  line  of  the  tissue  circuit  con- 
necting the  two ;  and  on  the  ground  also  of  the  catalytic  differ- 
ence in  the  two  poles,  he  should  be  unwilling  to  think  that  it 
made  no  difference  in  which  direction  the  current  was  applied. 

Dr.  Gray  thought  there  could  be  no  question  but  that  there 
was  a  physiological  diiference  between  the  poles,  but  he  failed 
to  see  that  there  was  convincing  evidence  to  prove  any  thera- 
peutical difference.  He  then  referred  to  a  book  published  last 
year  by  L.J.  Teissier,  of  Paris,  in  which  the  author  bad  mani- 
festly taken  considerable  trouble  to  collect  evidence  with  re- 
ference to  the  therapeutical  value  of  electricity,  but  in  looking 
through  it  he  had  failed  to  see  any  convincing  evidence  to 
prove  any  therapeutical  distinctioii  between  the  poles.  He 
(Dr.  G.)  did  not  say  there  was  no  difference,  but  he  simply 
believed  that  it  had  not  been  proven. 

Dr.  Plammond  thought  Dr.  Gray  \vould  change  his  opinion 
when  he  witnessed  the  result  of  electrical  treatment  of  ulcers. 

Dr.  Gray  remarked  that  he  had  used  electricity  in  the  treat- 
ment of  abscess,  and  that  he  had  not  seen  any  difference  in  the 
results  obtained  by  the  use  of  different  poles. 

Dr.  Hammond  remarked  that  he  knew  there  was  a  thera- 
peutical difference  between  the  positive  and  the  negative 
poles,  and  that  fact  he  first  established  to  his  own  satisfaction 
in  a  scries  of  cases  of  ulcers  treated  by  galvanism  at  the  Bal- 
timore Infirmary  several  years  ago.  He  knew  that  a  silver 
[positive)  plate  placed  upon  an  indolent  ulcer,  with  a  zinc 
plate  (negative)  above  facilitated  healing;  whereas,  applied  in 
the  opposite  manner,  the  condition  was  invariably  aggravated. 
The  single  pair  of  plates  gave  the  least  possible  intensity. 

Dr.  Gray  remarked  that  he  did  not  question  the  difference 
in  the  results  in  the  treatment  of  ulcers;  but  he  should  not, 
from  that  fact,  argue  with  regard  to  the  therapeutical  value 
upon  the  unbroken  skin. 
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Dr.  Hauimond  remarked  that  he  was  aware  it  required  a 
groat  deal  of  experience  to  settle  some  of  these  difficult  ques- 
tions in  electro-therapeutics.  In  his  opinion  it  did  not  make 
any  difference  which  current  was  used  to  give  relief  to  pain. 
We  already  knew  that  there  was  a  physiological  and  a  chemi- 
cal difference  between  the  action  of  the  poles,  and  the  question 
then  was  whether  there  was  any  therapeutical  difference,  and 
he  thought  there  was. 

Dr.  Beard  thought  there  was  no  chance  for  dispute  with 
regard  to  the  effects  produced  upon  ulcers  by  different  poles, 
the  positive  being  the  more  efficacious  for  healing  purposes. 
He  believed  there  was  one  thing  sure — namely,  that  in  all 
countries  where  electricity  was  used,  there  was  less  and  less 
tendency  to  insist  upon  polar  use.  The  best  writers  took  the 
view  that  the  practical  difference  between  the  positive  and  neg- 
ative pole  was  not  so  nuich  as  formerl}'  supposed. 

Dr.  Gray  remarked  that  he  did  not  believe  there  was  any 
difference  with  regard  to  the  direction  of  the  current ;  and  that 
if  there  was  a  difference  it  was  between  the  poles. 

Dr.  Miles  remarked  that  he  had  seen  unmistakable  differ- 
ence between  the  two  poles  in  allaying  pain.  In  the  treat- 
ment of  myalgia  occurring  in  his  own  person,  he  had  found  that 
the  positive  pole  gave  relief  much  sooner  than  the  negative. 

INFANTILE    ENCEPHALITIS    FOLLOWED    BY    ATHETOTIC    SYMPTOMS. 

Dr.  E.  C.  Spitzka  exhibited  a  patient  who  had  athetotic 
symptoms,  as  he  believed,  the  result  of  infantile  encephalitis. 

GLOSSO-LABIO-LARYNGEAL    PARALYSIS. 

Dr.  Hammond  presented  a  patient  suffering  from  the  above 
disease.  Th;-  treatment  was,  phosphide  of  zinc,  one-tenth  of 
a  grain,  t.  i.  d.,  nnd  extract  of  nux  vomica,  one-third  of  agrain, 
t.  i.  d.  Electricity  was  also  used  ;  and,  while  the  patient  was 
certain  that  he  was  improving,  Dr.  Hammond  thought  his 
condition  would  never  be  substantially  improved. 

MYELITIS     WITH     FORMATION    OF    CAVITIES     OR    VACUOLES    IN    GAN- 
GLION   CELLS    IN    ANTERIOR    HORNS    OF    SPINAL    CORD. 

Dr.  R.  T.  Edes,  of  Boston,  read  a  paper  in  which  was  given 
the  clinical  history  of  a  case  that  developed,  orderly  and  sym- 
rnetrically,  symptoms  referable  to    the  spinal    cord.       There 
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was  symmetrical  atrophy  of  the  legs  below  the  knees,  and  the 
arms  below  the  elbows,  and  the  left  pupil  was  larger  than  the 
right.  The  case  was  of  a  little  less  than  four  months'  dura- 
tion, and  on  microscopic  examination  of  tlie  cord  the  white 
substance  was  found  normal  in  every  respect.  In  the  grey 
matter  the  only  change  consisted  in  the  presence  of  large 
polygonal  spaces  or  vacuoles  in  varying  numbers  in  the  ante- 
rior horns.  The  processes  of  the  ganglion  cells  seemed  slightly 
changed  in  places — shrunken  and  shortened.  The  lesion  was 
found  in  the  cervical  enlargement,  in  the  dorsal  region,  and 
in  the  lumbar  ejilargeraent.  The  specimens  seemed  to  illus- 
trate that  parenchymatous  changes  might  take  phice  indepen- 
dent of  blood-vessels  or  neuroglia. 

Dr.  Putnam  remarked  that  he  had  seen  a  case  closely 
resembling  Dr.  Edes'  in  clinical  history,  except  that  the  fever 
was  higher,  the  temperature  rising  as  high  as  104°-105°  F. 
There  was  the  same  progressive  paralysis,  and,  on  microscop- 
ical examination,  spots  of  softening  were  found  in  the  lentic- 
nlar  ganglion  upon  the  left  side.  In  the  cervical  region  there 
was  an  evident  change  in  the  ganglion  cells,  consisting  in  large 
collections  of  fat.  He  thought  that  it  was  possible,  if  the 
case  had  lasted  longer,  the  change  might  have  gone  on  to  the 
formation  of  vacuoles. 

Dr.  E.  C.  Seguin  referred  to  specimens  in  his  possession,  of 
acute  myelitis,  in  which  the  symptoms  of  transverse  and  total 
myelitis  were  developed  within  twenty-four  hours.  Death 
occurred  at  the  end  of  the  sixth  or  seventh  week,  and  on 
examination  he  found  extensive  softening  of  the  lower  dorsal 
cord,  which  microscopically  exhibited  no  special  lesion,  but  in 
sections  below,  the  first  of  moderate  worth,  there  were  found 
vacuoles,  such  as  described  by  Dr.  Edes. 

He  thought  the  clinical  history  of  Dr.  Edes'  case  belonged 
to  poliomyelitis  more  nearly  than  anything  else. 

Dr.  Edes  remarked,  that  although  his  attention  was  for  the 
first  time  called  to  the  change  present  in  his  specimens,  he 
looked  through  many  sections  of  other  spinal  cords  which  he 
had,  and  in  a  single  section  he  found  one  cell  of  the  kind  de- 
scribed, and  in  a  case  which  was  recorded  as  healthy.  He 
now  thought  it  was  a  cord  not  above  suspicion. 
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Dr.  H.  D.  Schmidt,  of  New  Orleans,  remarked  that  he  had 
observed  vacuoles  in  the  colored  blood  corpuscles,  and  the 
only  way  in  which  he  could  explain  their  presence  was  that  a 
portion  of  the  protoplasm  had  decomposed.  He  had  fre- 
quently seen  the  same  appearance  in  the  sympathetic  system, 
between  the  ganglionic  body  and  the  protoplasmic  portion  of 
the  processes.  In  that  case  he  had  ascribed  it  to  contraction 
of  the  protoplasm  and  filling  of  the  space  thus  produced  be- 
tween the  enclosing  membrane  and  the  body  by  some  liquid 
or  gas.  Dr.  Schmidt  thouo-ht  that  the  vacuoles  seen  in  Dr, 
Edes'  specimens  were  fat  globules  ;  for,  in  some  of  the  gan- 
glionic cells  there  conkl  be  seen  granular  degeneration,  which 
needed  to  be  only  a  little  more  marked  to  become  fatty  infil- 
tration. 

Dr.  Spitzka  regarded  the  use  of  alcohol  as  prejudicial  against 
the  proper  preservation  of  nerve  tissue,  in  that  it  favored  the 
formation  of  crystals  of  leuein  and  other  like  substances. 
Even  where  chromic  acid  was  used,  he  had  found  little  spore- 
like bodies,  which  presented  the  appearance  of  myelin,  but 
which  were  not  myelin. 

Dr.  Edes  remarked  that  he  had  compared  his  specimens 
with  many  others  made  in  the  same  manner,  and  did  not  think 
the  method  of  preparation  and  preservation  of  the  tissue  had 
anything  to  do  with  the  change  exhibited.  Furthermore,  the 
symmetrical  distribution  of  the  lesion,  together  with  the  sym- 
metrical character  of  the  symptoms  pointed  to  a  very  close  re- 
lationship with  each  other. 

Dr.  Schmidt  did  not  think  they  were  artificial,  because  there 
were  but  few  cells  involved;  there  were  many  cells  around 
them  which  were  not  at  all  affected. 

Dr.  Spitzka. — While  I  do  not  mean  to  intimate  that  the 
lesions  in  Dr.  Edes'  case  are  anything  but  genuine,  I  consider 
it  unfortunate  in  any  case  of  disease  involving  the  nerve  centres, 
to  use  alcohol,  as  it  produces  many  curious  appearances,  even 
in  the  freshest  and  healthiest  brains.  I  should  like  to  ask  if 
the  ci'anial  nerve  nuclei  were  examined,  and  whether  any 
lesions  were  found  in  them  ? 

Dr.  Edes. — They  were  examined  and  no  lesions  found. 

Dr.  Spitzka. — Then   this  would   be  one  of  those  cases  in 
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which,  on  the  borders  of  an  actual  lesion,  the  lesions  one  would 
expect  to  find,  as  in  this  case,  for  example,  those  determining 
the  facial  symptoms,  were  impalpable  ? 

Dr.  J.  C.  Shaw. — In  examining  these  specimens,  I  see  that 
there  is  a  perceptible  sclerosis  of  the  lateral  columns.  This  is 
of  interest  to  me,  as  1  have  recently  published  a  case  of  pro- 
gressive muscular  atrophy  with  bulbar  paralysis,  in  which  there 
was  myelitis  of  the  anterior  horns  with  sclerosis  of  the  lateral 
columns,  but  without  contraction.  Now  this  case  of  Dr.  Edes, 
it  appears  to  me,  has  some  bearing  upon  the  cases  described 
by  Prof.  Charcot  as  lateral  amyotrophic  sclerosis,  and  it  would 
appear  that  sclerosis  of  the  lateral  columns  due  to  myelitis  of 
the  anterior  horns  is  not  an  uncommon  condition.  This  case 
is  of  double  interest,  as  it  has  lasted  only  six  weeks. 

Dr.  Spitzka. — There  certainly  is  lateral  sclerosis  of  a  limited 
extent  here. 

The  Secretary  read  a  communication  from  Dr.  J.  S.  Jewell, 
of  Chicago,  expressing  his  regret  at  not  being  able  to  be  pres- 
ent because  of  serious  sickness  in  his  family. 

Dr.  J.  J.  Mason  exhibited  micro-photographs  illustrating 

THE    HISTOLOGY    OF    THE    MEDULLA    OF    THE    ALLIOATOR. 

Two  years  ago  I  had  the  pleasure  of  exhibiting  to  this 
Association  sections  of  various  portions  of  the  central  nervous 
system  of  the  alligator.  Daring  the  winter  of  1877  and  '78, 
following,  a  residence  of  several  months  in  Florida  enabled 
me  to  continue  the  study  of  the  subject,  with  abundant  .ma- 
terial. It  was  then  my  purpose  to  prepare  an  exhaustive 
treatise ;  but,  before  the  text  could  be  written,  the  Urst  part 
of  Rabl-Riickhart's  article  appeared  in  the  Zeitschrift  fuer 
Zoologie,  January,  1878. 

His  researches  had  their  source  in  the  accidental  and,  to 
me,  untimely  death  of  five  large  Mississippi  alligators  at  the 
Berlin  aquarium  in  the  winter  of  1875  and  '76.  So  far,  he 
lias  not  published  any  of  his  microscopic  work,  all  ot  it  being 
reserved  for  part  II. 

While,  therefore,  we  can  no  longer  enjoy  a  monopoly  in  the 
study  of  the  nervous  system  of  this  species  of  American  rep- 
tiles,  let   us  hope   that  the  audacity  of  our  transatlantic  col- 
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league,  in  thus  superseding  us  on  our  own  ground,  may  tend 
to  awaken  a  larger  degree  of  patriotism  in  our  scientific  work. 

I  wish,  to  day,  to  call  the  attention  of  the  Association  to 
some  peculiarities  of  structure  which  are  to  be  found  in  the 
medulla  oblongata  and  spinal  cord  of  this  alligator,  illustrated 
by  sections  and  photo-micrographs,  and  to  show  a  few  sections 
of  the  medulla  oblongata  of  the  skink  lizard  {Scijicus  quin- 
queliiieatus,  Holbrook),  the  gopher  turtle  (TesfMcIo  polyphe- 
mus)  and  the  bullfrog  {Rana  pipiens).  At  our  next  meeting 
I  hope  to  be  able  to  present  a  more  complete  collection  of 
photographs,  illustrating  as  fully  as  possible  all  the  most  im- 
portant features  of  the  subject.  The  photographs  will  be 
permanent,  printed  by  the  new  process  of  Bierstadt,  called 
the  artotype. 

The  sections  on  the  table  show,  first,  a  group  of  remarkably 
large  nucleated  multipolar  cells  situated  within  the  septum 
of  the  medulla  oblongata.  These  bodies  send  out  long  pro- 
cesses; and,  in  one  of  the  sections,  a  process  appears  to  enter 
another  septum  at  a  considerable  distance  from  the  first. 
They  are  found  chiefiy  in  sections  made  just  behind  the  point 
of  exit  of  the  acoustic  nerves.  Their  size  is  often  double 
that  of  other  cells  in  the  medulla,  and  of  any  that  I  have  yet 
seen  in  the  soinal  cord.  Tliev  are  found  in  even  larger  num- 
bers — though  of  relatively  smaller  size — in  the  same  region 
of  the  medulla  of  the  skink,  extending  well  towards  the 
cervical  region,  but  are  absent  (as  a  group,  at  least)  in  the 
medulla  of  land  turtles  and  frogs.  Stieda  does  not  mention 
nor  figure  them  in  his  work  on  the  structure  of  the  nervous 
system  of  the  turtle  {Testudo  grceca),  but  in  the  same  mono- 
graph, part  I.,  on  the  nervous  system  of  the  axolotl,  page  17, 
sa^'s:  "  In  the  spinal  cord  a  cell-grouping  exists  on  either  side 
— especially  in  the  inferior  horn  ;  in  the  median  line  no  cells 
are  to  be  noticed  ;  here  in  the  medulla  oblongata  nerve  cells 
lie  on  the  whole  periphery  of  the  grey  matter,  and  also  in  the 
median  line.  At  about  the  middle  of  the  medulla  oblongata 
the  cells  begin  to  show  themselves,  and  can  be  followed  far- 
ther in  successive  sections.  As  regards  the  appearance  of  the 
nerve  cells  in  genei-al,  they  are  of  the  same  form  and  size  as 
in  the  spinal  cord,  while  in  the  anterior  portion  of  the  medulla 
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oblongata  I  find — especially  in  the  median  line,  or  in  its 
immediate  vicinity — -remarkably  large  cells,  with  long  pro- 
cesses." These  cells  may,  and  probably  do,  correspond  with 
those  which  I  have  found  in  the  alligator  and  skink,  for  they 
were  found  near  the  acoustic  nerve,  although  the  body  of  the 
cell  is  represented  in  the  cut  as  Ij'ing  outside,  while  its  pro- 
cesses alone  are  within  the  septum.  x\s  shown  by  my  photo- 
graph, in  the  alligator,  the  cell  body  itself  is  imbedded  in  the 
muscles  of  the  septum. 

Second  :  An  arrangement  of  spindle-shaped  cells  in  the 
inferior  liorns  of  both  the  cervical  and  lumbar  enlargements 
of  the  spinal  cord.  This  arrangement  relates  to  the  processes 
which  run  parallel  with  each  other  towards  the  superior  horn, 
describing  a  series  of  curves  with  their  convexities  towards 
the  central  canal.  It  is  also  seen  in  the  turtle,  first,  I  believe, 
by  Lockhart  Clark. 

Third:  The  thickness  of  the  cord  of  the  alligator,  in  difier- 
ent  regions,  is  well  shown  by  photographs  3  to  6,  inclusive. 

The  negatives  were  taken  through  the  same  objective,  so 
that  we  have  only  to  measure  the  photographs  to  obtain  a 
sufficiently  correct  estimate.  These  measurements  are  as 
follows  for  cervical  and  lumbar  enlargements: 

Cervical — horizontal -i^-V  inches. 

1  o 

"  vertical 2f         " 

Lumbar — horizontal 4y^g-       '' 

"  vertical 2|         " 

The  grey  matter  of  the  lumbar  enlargement  on  a  cross- 
section  exceeds  but  sliglitly  in  amount  that  of  the  cervical 
enlargement  {lohen  measured),  so  that  in  reality  there  is  little 
or  no  difference  between  the  dimensions  of  the  cord  in  these 
two  regions.  Such  an  equality  in  thickness  does  not  exist  in 
the  cords  of  animals  destitute  of  a  tail,  or  in  those  with  whom 
it  is  merely  an  appendage.  The  apex  of  the  inferior  horn  is, 
as  a  rule,  broader  and  more  angular  in  contour  in  the  cervical 
than  in  the  lumbar  enlargement ;  and  this  feature,  together 
with  the  existence  here  of  two  distinct  groups  of  cells,  as  in 
the  cord  of  the  frog,  enables  us  to  distinguish  under  the  mi- 
croscope between  two  preparations  made  from  the  two  difier- 
ent  regions. 


American  Neurological  Association.  711 

The  sections  from  the  cord  of  the  Florida  o-opher  are  of 
interest,  as  showing  the  same  general  conformation  of  the 
grey  matter  as  was  observed  by  Stieda  in  Testndo  grceca,  with 
the  exception  of  the  dorsal  region,  when  the  iTiferior  horns 
appear  nearly  straight. 

Dr.  Spitzka. — The  groups  of  cells  shown  by  Dr.  Mason  are 
peculiar  for  their  size,  and  I  know  of  no  other  animal  in  which 
the  raphe  cells  reach  these  dimensions;  it  is  certainly  an  in- 
teresting; observation  in  every  way.  I  have  observed  cells  in 
the  raphe  of  lesser  dimensions;  in  man,  where  they  occur  in 
large  numbers,  sometimes  in  the  altitude  of  the  hypoglossal 
nuclei,  as  well  as  in  the  yellow  spotted  and  snapping  turtle, 
and  the  Pseudopus.  I  consider  their  occurrence  in  the  me- 
dulla oblongata  as  due  to  a  local  modification  of  the  embry- 
onic laws  of  growth,  which  condition  does  not  obtain  in  the 
cord.  I  hold  these  cells  to  be  auxiliary  to  the  cranial  nerve 
nuclei. 

(In  response  to  Dr.  Mason's  theory  as  to  their  relation  to 
the  length  of  the  tail.) 

Dr.  Spitzka. — I  do  not  think  that  these  cells  can  have  a  spe- 
cial relation  to  the  size  of  the  tail ;  the  raphe  would  be  a  very 
unfavorable  place  for  the  location  of  such  cells,  since  its  fibres 
cross  the  nerve-axis.  Furthermore,  I  do  not  believe  in  such 
distant  projection  from  grey  matter  of  the  third  category. 
If  these  cells  be  analogous  to  the  similarly  situated  cells 
of  the  chelonia,  then  a  single  instance  would  contradict  it. 
The  yellow  spotted  turtle,  with  a  short,  weak  tail,  has  this 
group  twice  as  large  as  the  snapping  turtle,  with  its  tail  as 
muscular  almost  as  the  alligator's,  and  as  long  in  the  male  as 
the  entire  shell. 

(Dr.  Mason  stated  that  it  was  only  an  informal  suggestion, 
and  not  even  a  theory  with  him.) 

Dr.  Schmidt. — Regarding  Dr.  Mason's  specimens,  I  asked  to 
what  group  of  ganglion  cells  he  supposed  the  ganglion  cells  of 
the  j-aphe,  which  he  exhibited,  belonged,  and  whether  they 
might  not  be  analogous  to  the  nuclei  of  the  stratum  zonale, 
or  be  compared  with  those  ganglion  cells  in  the  white  columns 
of  the  spinal  marrow  of  the  amphiumaC 

The  Society  adjourned  to  meet  at  8.30  p.  m. 
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Second  Day — Evening  Session. 

The  Association  was  called  to  order  by  the  President. 

Present  :  Drs.  Arnidon,  Beard,  Hammond,  Kinnicntt,  Ma- 
son, Miles,  Morton,  Rockwell,  Seguin,  Spitzka  and  Van 
Bibber. 

Tlie  proceedings  began  with  remarks  by  Dr.  Wm.  A.  Ham- 
mond, of  New  York,  on 

metallo-therapy. 

He  referred  to  its  liistory,  spoke  of  his  own  work  in  con- 
nection witli  the  subject,  and  expressed  his  great  surprise  that 
a  man  of  such  scientific  training  and  experience  as  Charcot 
shouhi  have  lent  himself  to  so  vile  a  humbug.  Dr.  Ham- 
mond showed  disks  of  v^arious  metals  which  he  had  used  in 
his  experiments,  and  asserted  that  the  one  of  tortoise-shell 
was  the  most  efficacious,  and  was  the  one  used  most. 

The  subsequent  discussion  of  the  matter  showed  it  to  be 
the  unanimous  feeling  of  the  Society  that  the  claims  of 
metallo-therapy  were  unfounded  and  absurd. 

In  view,  however,  of  the  fact  that  it  was  not  yet  universally 
condemned  by  physicians,  and  even  had  the  support  of  some 
eminent  men,  it  was  voted  that  a  committee  be  appointed  to 
investigate  the  matter,  both  in  its  medical  and  psychological 
phases. 

Dy.  W.  J.  Morton,  of  New  York,  then  read  a  paper  upon 
the 

TOXIC  effects  of  tea. 

The  subject,  he  said,  was  best  studied  by  examining  that 
class  of  men,  such  as  tea-tasters,  who  habitually  took  tea  in 
large  amounts.  It  was,  however,  not  easy  to  obtain  extensive 
data  concerning  those  men,  for  the)^  feared  if  the  facts  became 
known  it  might  injure  their  business.  Five  cases,  however, 
had  been  collected,  and  those,  together  with  experiments  per- 
formed by  the  writer  upon  himself,  formed  the  basis  of  the 
paper. 

The  bad  effects  of  tea-tastino-  were  known  and  recotjnized 
by  the  tea-tasters  themselves,  and  few  could  carry  on  the 
business  many  years  without  breaking  down.  One  tea-taster 
estimated  that  he  got  about  half  a  pound  of  tea  into  his  sys- 
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tern  during  a  day.  It  lias  been  said  that  the  symptoms  from 
which  tea-tasters  suffered  were  due  to  alcohol  or  dyspepsia, 
but  the  facts  collected  showed  the  contrary. 

The  writer  then  gave  the  history  of  the  cases  referred  to, 
and  of  the  experiments  upon  himself. 

The  following  is  a  resume:  First,  as  to  the  immediate 
effects  of  moderate  doses,  there  was  in  the  cases  observ^ed  :  an 
elevation  of  pulse,  increase  of  respiration,  agreeable  exhilara- 
tion of  mind  and  body,  a  feeling  of  contentment  and  pla- 
cidity, an  increase  of  intellectual  and  physical  vigor,  with  no 
noticeable  reaction. 

The  immediate  effects  of  an  excessive  dose  were:  rapid 
elevation  of  pulse,  marked  increase  of  respiration  to  the 
extent  of  about  one-third,  increase  of  temperature,  no  period 
of  exhilaration,  but  immediate  and  severe  headache,  dimness 
of  vision,  ringing  in  the  ears,  dullness  and  confusion  of  ideas. 
Following  that  was  a  severe  reaction  :  exhaustion  of  mind  and 
body,  tremulousness  and  "  nervousness,"  and  dread  of  im- 
pending harm,  that  could  not  be  relieved  by  taking  more 
tea. 

The  effects  of  continued  doses  were  a  continuance  of  the 
tremulousness,  extreme  susceptibility  to  outside  impressions, 
constipation,  diminution  of  urine,  and  marked  influence  on 
the  metamorphosis  of  tissue  as  shown  by  the  diminution  in 
the  amount  of  urea.  Tlius,  in  the  week  during  which  the 
writer  was  taking  toxic  doses  of  tea,  the  amount  of  urine  fell 
from  f.  3  xl.  to  f.  3  xxxii.  per  day ;  and  in  the  same  time  the 
urea  fell  from  gr.  591  to  gr.  422  per  day.  The  sulphates, 
phosphates  and  chlorides  were  increased. 

The  results,  as  regarded  the  diminution  of  urea,  agreed 
with  previous  experiments,  but  showed  the  influence  of  the 
tea  much  more  strikingly. 

From  the  study  of  the  drug's  action.  Dr.  Morton  arrived 
at  the  following  conclusions:  * 

1.  That  with  it,  as  with  any  other  potent  drug,  there  was  a 
proper  and  an  improper  use  of  it. 

2.  That  in  moderation  it  was  a  mild  and  pleasant  stimulant, 
followed  by  no  harmful  reaction. 

3.  Its  continued  and  immoderate  use  led  to  a  verv  serious 
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group  of  symptoms,  such  as  headache,  vertigo,  ringing  in  the 
ears,  tremulousness,  "  nervousness,"  exhaustion  of  mind  and 
body,  with  disinclination  to  mental  and  physical  exertion, 
increased  and  irregular  action  of  the  heart,  and  dyspepsia. 

4.  The  mental  symptoms  were  not  to  be  attributed  to 
dyspepsia. 

5.  It  diminished  the  amount  of  urine,  and  retarded  the 
metamorphosis  of  tissue. 

6.  Many  of  the  symptoms  of  immoderate  tea-drinking  were 
such  as  might  occur  without  a  suspicion  of  the  real  cause. 

The  paper  being  open  for  discussion,  Dr.  J.  J.  Putnam,  of 
Boston,  asked  whether  the  symptoms  of  weakness,  nervous- 
ness, etc.,  which  followed  the  taking  of  large  doses,  were  those 
of  reaction,  or  were  the  continued  toxic  effects  of  the  drug. 

Dr.  Morton  thought  they  were  tlie  latter. 

Dr.  Hammond  referred  to  a  case  of  his  where  the  patient 
suffered  intensely  from  neuralgia,  brought  on,  he  believed,  by 
tea-drinking. 

Dr.  Miles  asked  if  the  tea-tasters  were  subject  to  any  great 
mental  strain  or  anxiety  in  their  business. 

Dr.  Morton  said  that  they  were  hot.  Referring  to  the 
influence  of  alcohol,  he  asserted  positively  his  belief  that  it 
had  nothing  to  do  with  the  train  of  symptoms  he  had  given. 
There  was,  to  be  sure,  very  often  a  craving  for  alcohol,  but  it 
was  not  uniformly  felt,  and  the  danger  of  drinking  was  appre- 
ciated by  the  tea-tasters. 

The  Association  then  adjourned  to  meet  on  Friday  at 
2:30  p.  m. 


Friday,  June  20th. — Third  Day — Afternoox  Session. 

The  Society  was  called  to  order  at  2:30  p.  m.  by  the 
President. 

Present:  Drs.  Amidon,  Beard,  Edes,  Gray,  Hammond, 
Kinnicutt,  Miles,  Morton,  Tvockwell,  Seguin,  Schmidt, 
Spitzka,    and    Van    Bibber. 

The  minutes  of  the  previous  day  were  read  and  approved. 

REPORT    OF    COMMITTEE    ON    NOMINATIONS. 

The  Committee  on  Nominations  made  the  following  report : 
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For  President— ¥ .  T.  Miles,  M.D.,  of  Baltimore,  Md. 

For  Vice-President — R.  T.  Edes,  M.D.,  of  Boston,  Mass. 

For  Secretary  and  Treasurer — E.  C.  Seguiii,  M.D.,  of 
New  York. 

For  Councillors — Dr.  F.  K.  Kinnicntt,  of  New  York,  and 
Dr.  L.  C.  Gray,  of  Brooklyn,  N.  Y. 

An  election  by  ballot  was  held,  and  these  gentlemen  de- 
clared duly  elected  by  the  President. 

Dr.  Geo.  M.  Beard  presented  two  patients  who  illustrated 
anthropophobia  and  topophobia.  Both  were  strong,  vigorous 
men. 

THE    DOSAGE    OF    ELECTRICITY. 

Dr.  Geo.  M.  Beard  read  a  pajier  on  the  above  subject,  in 
which  he  stated  that  the  dosage  of  electricity  was  a  complex 
result  of  a  number  of  different  factors. 

1.  The  strength  of  the  current. 

2.  The  length  of  the  application. 

3.  The  quality  of  the  application,  and 
■4.  The  method  of  the  application. 

1.  The  strength  of  the  current. — It  was  difficult  to  estimate 
that,  and  to  say  that  we  had  treated  a  patient  with  so  manv 
cells  was  saying  but  little.  The  size  of  the  electrodes,  the 
manner  of  their  application,  and  the  moisture  of  the  skin,  must 
all  be  taken  into  consideration.  The  resistance  oiFered  by  the 
skin  was  also  an  important  element,  for  it  was  variable,  and, 
besides,  the  quality  and  temperature  of  the  water  were  im- 
portant considerations  in  making  an  estimate. 

The  amount  of  electricity  passing  through  the  body  was 
varied  by — 

a.  The  electro-motive  force  of  the  battery. 

b.  The  internal  resistance  within  the  batterj- ;  and 

c.  The  external  resistance  outside  of  the  battery. 

2.  The  length  of  the  application  could  not  be  determined 
with  minute  precision.  As  a  rule,  European  neurologists 
made  shorter  applications  than  did  the  American.  There  was 
no  question  but  that  long  applications  exhausted  muscles,  and 
an  application  of  one  or  two  minutes'  duration  to  a  paralyzed 
muscle  was  all  that  was  beneficial.  The  beginning  of  electrical 
treatment  should  be  with  short  applications  and  mild  currents. 
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No  absolute  rules  could  be  given  regarding  strength  of 
current  or  length  of  application.  Other  things  being  equal, 
a  stronger  current  required  shorter  a[)plications.  Other  things 
being  the  same,  the  galvanic  cui-rent  was  not  so  well  borne  for 
a  long  time  as  the  faradic  current  of  corresponding  strength, 

3.  The  quality  of  the  application. — The  use  of  mild  cur- 
rents at  first  was  wise.  Experience  compelled  us  to  admit 
that  stimulating  as  well  as  sedative  effects  could  be  obtained 
by  negative  as  well  as  positive  poles.  Practically,  the  differ- 
ence between  the  positive  and  the  negative  poles,  and  between 
the  ascending  and  the  descending  currents,  was  one  of  degree 
rather  than  kind. 

4.  The  method  of  application  was  largely  included  in  what 
had  been  said.  He  had  long  ago  recommended  the  terms, 
medium,  mild  and  strong  currents  as  the  best  approximation 
possible  to  a  fair  description  of  the  doses  of  electricity. 

Ao-ain,  the  dosage  of  electricity  was  modified  by  the  exter- 
nal position  of  the  poles.  The  same  strength  of  current  with 
the  negative  pole  was  a  stronger  application  of  electricity 
than  with  the  positive  pole  in  the  same  locality. 

Even  the  best  constructed  galvanometers  interposed  in  the 
circuit  could  not  be  an  accurate  measure  of  the  dosage  of 
electricity,  for  the  reason  that  the  amount  of  electricity  pass- 
ing tlirough  the  body  of  the  patient  would  vary  with  the 
pressure  on  the  sponge  and  with  the  position  of  the  elec- 
trodes. Consequently  there  might,  in  different  applications, 
be  the  same  number  of  degrees  indicated  by  the  galvanometer, 
while  the  applications  really  were  very  different  in  their  char- 
acter and  in  their  effects,  because  the  electrodes  were  differently 
p)laced. 

Temperament  was  another  element  to  be  taken  into  con- 
sideration in  regulating  the  dosage  of  electricity. 

Finally,  what  was  true  of  familiar  drugs,  and  the  con- 
ditions regulating  their  dose,  was  true  of  electricity. 

DISCUSSION. 

Dr.  A.  D.  Rockwell — There  are  probably  few  remedies  to 
the  effect  of  which  tliere  is  such  a  varying  degree  of  suscepti- 
bility as  to  electricity.     There  is  no  absolute  law  by  which  we 
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can  be  governed ;  and,  therefore,  each  case  mnst  be  studied 
by  itself.  Let  the  first  applications  be  tentative  :  for  until 
the  patient  has  been  submitted  to  a  thorough  electrical  test, 
it  will  be  impossible  to  decide  the  exact  strength  of  current 
best  suited  to  tlie  case  in  hand.  My  own  experience  teaches, 
that  where  we  aim  to  secure  the  tonic  effects  of  electricity, 
or  to  relieve  pain,  the  applications  should  never  be  carried  to 
the  point  of  inducing  discomfort. 

Very  frequently,  however,  in  the  treatment  of  paralyzed 
muscles,  this  will  not  hold,  and  it  becomes  necessary  to  use  a 
current  strength  that  is  not  at  all  agreeable.  When  it  be- 
comes necessary  to  measure  the  galvanic  current  with  some 
degree  of  accuracy,  a  properly  constructed  galvanometer  is  a 
useful  accessory.  I  do  not  refer  to  the  ordinary  short  coil 
galvanoscopes.  These  are  so  delicate  that  the  needle  is 
deflected  to  90°  under  the  influence  of  two  or  three  cells,  and 
are  of  service  only  when  we  wish  to  know  whether  a  current 
is  present,  and  if  so,  what  is  its  direction.  I  have  for  a  num- 
ber of  years  used  in  my  office  a  galvanometer,  constructed  at 
my  suggestion,  which  has  answered  my  purpose  admirably 
well.  It  is  of  the  long  coil  variety  ;  is  provided  with  a  shunt, 
giving  a  resistance  ecjuivalent  to  150  miles  of  telegraph  wire. 
A  freshly-charged  zinc  carbon  battery  deflects  the  needle 
about  one  degree  for  every  cell.  As  the  battery  becomes 
weaker,  it  becomes  necessary  to  increase  the  number  of  cells 
to  deflect  the  needle  a  certain  number  of  degrees;  this  deflec- 
tion indicates  approximately  the  strength  the  current  cells 
should  be  increased.  Of  course  the  usual  coils  were  so  deli- 
cate that  they  were  of  no  practical  value  except  to  show  the 
presence  of  a  current,  and  determine  the  presence  of  the 
positive  and  negative  pole. 

With  regard  to  the  direction  of  the  current,  he  felt  able  to 
say  from  an  experience  in  several  thousands  of  cases,  that  for 
the  relief  of  pain,  the  descending  was  much  to  be  preferred 
to  the  ascending  current.  Whether  it  depended  upon  the 
direction  of  the  current  or  upon  polar  action,  he  was  not  pre- 
pared to  say.  In  a  number  of  instances  of  true  neuralgia,  in 
which  the  descending  cun*ent  had  relieved,  a  reversal  of  the 
method  had  again  increased  the  pain. 

49 
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With  reference  to  general  faradization,  he  could  only 
account  for  the  neglect  of  that  method  on  the  ground  of  great 
inconvenience  to  which  the  patient  was  subjected  in  the  appli- 
cation ;  also  the  tinae  required,  together  with  the  experience 
actually  necessary  to  its  satisfactory  use. 

Dr.  L.  0.  Gray,  of  Brooklyn,  remarked  with  regard  to  the 
therapeutic  effects  of  general  faradization,  that  he  had  had 
several  cases  which  had  made  him  a  rather  firm  believer  in 
its  good  effects  for  certain  patients.  He  then  referred  to  a 
case  in  which  a  lady  suffered  from  symptoms  upon  which 
only  a  general  diagnosis  colild  be  based.  She  had  a  feeble 
pulse,  general  physical  weakness,  chronic  stomatitis  and  a 
variety  of  symptoms  ;  and  nothing  which  she  had  tried  seemed 
to  do  her  any  good.  He  resorted  to  general  faradization. 
After  six  sittings  her  stomatitis  was  cured  ;  her  appetite  was 
better  than  it  had  been  for  a  long  time ;  her  pulse  was  re- 
markably stronger,  and  she  was  able  to  walk  very  well.  He 
had  had  a  number  of  other  cases  in  which  the  permanent 
effects  of  general  faradization  had  been  distinctly  marked. 
The  manner  in  which  he  applied  it,  was  to  have  the  patient 
place  one  foot  upon  a  small  sponge,  and  hold  a  sponge  elec- 
trode in  the  opposite  hand,  and  shifting  them  from  one  side 
of  the  body  to  the  other.  In  his  cases,  that  method  had  been 
sufficient,  and  was  so  simple  that  it  gave  no  inconvenience  to 
the  patient. 

Dr.  Rockwell  protested  against  the  method  described  by 
Dr.  Gray  as  a  substitute  for  general  faradization,  because  it 
would  do  more  damage  than  good.  Nothing  partial  could  be 
with  benefit  substituted  for  general  faradization. 

Dr.  Gray  remarked,  with  reference  to  Dr.  RockwelTs  criti- 
cism of  his  method  of  application,  that  the  "proof  of  the  pud- 
ding is  in  the  eating."  What  patients  wished  was  to  be  cured, 
and,  of  course,  it  was  no  matter  whether  they  were  cured 
according  to  the  rules  of  science  or  any  other  way  which  they 
chose  to  accept.  The  changes  for  the  better  were  indisputable 
in  his  cases,  and  they  were  remarkable ;  and  that  fact  was 
rather  good  proof  of  the  lack  of  injury  in  the  departure  from 
the  method  formerly  advocated. 

Dr.  Hammond  asked  Dr.  Gray  what  class  of  cases  he  cured 
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by  having-  the  patient  hold  a  pole  first  in  one  hand  and  then 
in  the  other. 

Dr.  Gray  replied,  that  they  were  just  such  cases  as  he  was 
now  attendinoj,  one  of  which  was  sent  to  him  bv  Dr.  Ham- 
mond.  In  that  case  the  patient  had  chronic  rheumatism,  a 
morbid,  regurgitant  murmur,  and  general  debility. 

Dr.  Hammond. — And  spasm  of  the  sterno-cleido  mastoid 
muscle  ? 

Dr.  Gray. — Yes;  and  that  is  steadily  getting  better. 

Dr.  Hammond  remarked,  that  probably  the  spasm  of  the 
muscle  would  get  well  of  itself.  He  doubted  whether  a  case 
in  which  the  disease  was  limited  in  its  manifestations  to  spasm 
of  the  sterno-cleido  mastoid  muscle  could  be  cured  by  chang- 
ing the  electric  poles  from  one  hand  to  the  other.  If  it  could 
be  limited  in  that  manner,  he  could  give  up  general  fara- 
dization altogether. 

Dr.  Gray  remarked,  he  did  not  claim  that  the  electricity 
was  all  the  treatment  which  the  patient  received,  for  he  had 
used  subcutaneous  injections  of  atropia. 

Dr.  Hammond,  in  confirmation  of  Dr.  Beard's  statement 
regarding  the  relative  insensibility  of  the  cervix  uteri,  stated 
that  many  years  ago  he  had  constructed  an  instrument  with 
which  the  cervix  could  be  galvanized  for  the  purpose  of  estab- 
lisliing  menstruation  in  certain  cases.  It  consisted  of  a  double 
spoon,  the  outer  part  being  made  of  hard  rubber,  and  the 
inner  was  metallic.  By  that  instrument  the  cervix  could  be 
grasped  between  two  metallic  surfaces,  and  held  firmly  by 
means  of  a  sliding  ring.  The  instrument  terminated  in  two 
wires,  which  were  connected  with  the  poles  of  a  battery.  In 
all  cases  where  the  current  was  passed  through  the  cervix  the 
patient  was  absolutely  insensible  of  its  passage.  The  same 
thing  was  true  not  only  of  the  neck  of  the  womb,  but  of  the 
male  urethra.  When  one  pole  was  placed  in  the  urethra  and 
the  other  held  in  the  hand,  or  placed  upon  the  back  or  upon 
the  pubis,  the  patient  would  not  feel  the  internal  pole  until 
considerable  current  was  felt  in  the  hand  or  other  part,  and 
then  only  very  slightly.  He  had  another  apparatus  con- 
structed, which  was  essentially  a  catheter  that  terminated  in 
two  metallic  disks,  so  that  both  poles  could  be  introduced  into 
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the  urethra.  By  revolving  the  instrument,  it  could  be  made 
to  touch  any  part  of  the  urethra,  and  even  then  the  patient 
was  not  sensible  of  the  passage  of  the  current.  But  that  did 
not  hold  good  with  reference  to  the  galvanic  current. 

Dr.  Beard  remarked  that  it  made  a  difference  with  regard 
to  the  size  of  the  electrodes  used.  With  the  ordinary  sound 
in  the  male  urethra,  a  rather  strong  galvanic  current  could 
be  used  without  producing  pain,  and  it  would  be  felt 
quicker  than  the  faradic  current.  The  general  statement  he  had 
made  was  correct.  But  there  was  this  distinction,  that  the 
faradic  current  was  felt  more  with  each  portion  of  a  minute 
than  the  galvanic  current.  That  was  well  known  by  all.  It 
was  a  fact  that  tonic  and  sedative  effects  of  electricity  could 
be  obtained  in  the  manner  which  Dr.  Gray  had  mentioned, 
but  it  was  not  a  method  that  should  be  recommended.  He 
had  no  doubt  that  considerable  tonic  influence  upon  the  body 
could  be  obtained  in  that  raannei-.  but  it  was  absurd  to  adopt 
it  when  it  was  possible  to  use  any  other  method. 

Dr.  Gra}-  asked  Dr.  Beard  what  his  method  of  using  general 
faradization  was? 

Dr.  Beard  replied  that  it  varied  very  much  indeed.  Prac- 
tically undressing  was  a  minor  trouble,  and  it  was  the  method 
he  usually  adopted.  In  some  eases  only  the  shoes  and  stock- 
ings were  removed,  but  it  was  necessary  to  raise  the  clothes 
so  that  the  electrode  could  be  carried  over  various  parts  of  the 
body. 

Dr.  Gray  remarked  that  the  amount  of  electricity  made  to 
pass  through  the  system  in  that  manner  was  about  the  same 
as  by  his  unscientific  method.  With  the  sponge  under  one 
foot  and  the  electrode  in  the  opposite  hand,  the  current  passed 
through  the  foot,  the  limb,  traversed  the  cavity  of  the  body, 
traversed  the  tissues  of  the  body,  and  came  out  at  the  palm  of 
the  hand,  and  by  reversing  the  procedure,  the  current  was 
made  to  pass  through  the  tissues  in  an  opposite  direction.  The 
only  parts  which  were  not  collaterall}^  affected  were  the  neck 
and  the  brain,  and  they  might  be  affected  by  allowing  the  pa- 
tient to  take  one  electrode  in  the  hand  while  the  other  was 
passed  over  those  regions. 

Dr.  Rockwell    remarked  that  the   effect  of  electricity  was 
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manifested  when  recoin position  of  the  current  took  place. 
The  bod}'  conducted  electricity  by  virtue  of  its  saline  solutions. 
The  skin  was  a  bad  conductor  of  electricity,  and  only  when  it 
was  well  moistened  would  it  readily  conduct.  Therefore, 
placing  one  pole  on  the  ])osterior  portion  of  the  body  and  the 
other  in  the  anterior,  the  electricity,  after  it  penetrated  the 
skin,  naturally,  all  other  things  being  equal,  took  the  nearest 
course  from  pole  to  pole.  The  diffusion  of  electricity  over  a 
brass  ball  had  been  advanced  as  a  parallel  case,  but  in  that  in- 
stance, as  was  well  known,  the  electricity  diffused  itself  over 
the  surface  and  did  not  penetrate  into  the  interior.  The  cases 
were  far  from  being  parallel,  not  only  upon  the  theory  of  the 
conductibility  of  the  body,  to  which  allusion  had  been  made, 
but  because  actual  physiological  experiment  showed  that  the 
electric  current  did  penetrate  to  the  interior  of  the  body.  By 
experiment  with  the  rheoscoplc  frog,  Erb  had  found  that  the 
galvanic  current  could  be  made  to  pass  directly  through  the 
brain.  Neither  the  interior  of  the  body  nor  the  muscular 
substance  external  could  be  affected  to  any  great  extent  by 
holding  one  pole  in  the  hand  and  placing  the  other  under  the 
foot.  What  he  objected  to  in  Dr.  Gray's  method  was  that  it 
did  not  answer  the  purpose  of  general  faradization,  because  an 
incomplete  could  not  take  the  place  of  a  complete  method  of 
application.  Certainly  fifteen  or  twentj'  cases  would  not  sub- 
stantiate its  value  as  a  substitute  for  a  method  which  had  gone 
through  years  of  experimentation  both  in  this  country  and  in 
Europe. 

Dr.  Plamniond  asked  either  Dr.  Beard  or  Dr.  Rockwell,  if 
by  any  process  of  general  faradization  we  could  act  upon  the 
viscera  of  the  body  by  means  of  the  faradic  current?  Could 
the  faradic  current  be  made  to  act  upon  the  heart  ?  Dr. 
Hammond  thought  it  was  not  possible  by  the  use  of  the 
strongest  possible  faradic  current  in  general  faradization  to 
so  affect  the  heart  that  its  influence  on  the  pulse  could  be 
recognized  by  either  the  finger  or  by  the  sphygmograph. 

Dr.  Rockwell  thought  it  possible  to  affect  tlie  heart, 
and  stated  that  Fothergill  claimed  that  electricity  acted 
upon  the  heart,  as  proven  by  an  increase  of  the  strength  of 
the  pulse. 
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Dr.  Hammond. — That  is  indirectly  through  its  general  tonic 
effects. 

Dr.  "Rockwell  remarked  that  he  was  positive  he  had  seen  it 
affect  the  heart,  time  and  time  again,  independent  of  the 
general  tonic  effect  produced  through  it  upon  the  great  sym- 
pathetic and  pneumogastric. 

On  motion,  the  discussion  was  postponed  until  the  evening 
session. 

PATHOLOGICAL  LESIONS  IN  THE  NERVOUS  SYSTEM  IN  YELLOW  FEVER. 

\ 

Dr.  H.  D.  Schmidt,  of  Xew  Orleans,  demonstrated  micro- 
scopical specimens  prepared  from  the  brain  and  spinal  cord  of 
patients  dying  of  yellow  fever." 

CHOREA  IN  HYSTERICAL  CHILDREN. 

Dr.  L.  C.  Gray,  of  Brooklyn,  read  a  paper  containing  the 
histories  of  several  cases  in  which  chorea  and  hysteria  co- 
existed in  the  same  children  :  three  girls  and  one  boy. 

DISCUSSION. 

Dr.  Hammond  referred  to  a  case  in  which  the  inovements 
were  similar  to  those  seen  in  the  boy  presented  by  Dr.  Gray, 
and  which  yielded  completely  to  large  doses  of  arsenic.  The 
remedy  was  gradually  increased  until  the  patient  took  ^^  of  a 
grain  of  arsenious  acid  daily.  The  patient  remained  in  the 
city  two  months,  and  then  returned  to  her  home  in  Texas. 
This  spring  the  choreic  movements  returned  ;  she  came  back 
to  New  York;  was  being  again  treated  in  the  same  manner  as 
before,  and  the  twitchings  were  measurably  diminishing.  In 
addition  to  the  arsenic,  she  was  taking  valerianate  of  zinc. 

Since  he  had  used  large  doses  of  arsenic,  he  had  not  seen  a 
case  of  chorea  that  he  would  be  willing  to  abandon,  until  he 
had  produced  the  toxic  effects  of  the  drug.  There  was  no  ex- 
ternal sign  by  which  he  could  tell  whetlier  the  patient  could 
bear  the  remedy  or  not,  but  had  not  had  any  difficulty  in 
using  it. 

He  was  now  ready  to  take  back  the  statement  he  had  for- 
merly made  that  chronic  chorea  was  not  much  amenable  to 

*  See,  for  a  full  accouat  of  Dr.  Schmidt's  researches  upon  the  pathology 
of  yellow  fever,  the.  Xew  York  Medical  Journal,  Feb.,  1879,  p.  113. 
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treatment.  Chorea  in  adults,  liowever,  was  almost  an  incur- 
able disease. 

In  the  use  of  arsenious  acid,  he  began  with  ^^  of  a  grain, 
three  times  a  day ;  or  foiir  drops  of  Fowler's  sohition  to  a 
child,  three  times  a  day,  and  then  produced  the  toxic  effects 
of  the  remedy  as  soon  as  possible. 

Dr.  Gray  referred  to  cases  in  which  he  had  commenced  the 
arsenic  treatment  by  the  use  of  ten-drop  doses,  and  he  had 
found  that,  as  a  rule,  those  doses  at  once  were  well  borne. 

Dr.  Eockwell  suggested  the  use  of  electricity  in  such  cases 
— general  faradization  —  because  the  children  were  usually 
delicate,  alternating  it  with  the  galvanic  current  applied  to 
the  parts  affected.  Some  years  ago  Dr.  Miller,  of  this  city, 
sent  him  two  cases — mother  and  child,  suffering  from  choreic 
disturbances  of  the  face.  The  mother's  had  existed  her  life- 
time, and  received  no  benefit  from  treatment.  The  child's 
symptoms  had  existed  more  than  a  year,  but  were  entirely 
dissipated  by  treatment,  which  consisted  in  the  use  of  electri- 
city and  the  subcutaneous  injection  of  eserin,  in  -^^  grain  doses. 

During  last  winter,  he  was  called  to  see  a  younger  brother, 
live  years  old,  who  was  suffering  in  the  same  way.  The  lirst 
symptoms  had  been  noticed  several  months  previously.  The 
same  treatment  was  adopted,  and  was  followed  by  prompt 
relief. 

Dr.  R.  W.  Amidon,  of  New  York,  then  read  an  elaborate 
paper,  entitled,  "A  Contribution  to  the  Study  of  Cerebral  Lo- 
calization." 

On  motion,  the  discussion  was  postponed  until  the  evening 
session. 

The  Association  then  adjourned  to  meet  at  8:30  p.  m. 

Third  Day — Evening  Session. 

The  Society  was  called  to  order  by  the  President. 

Present:  Amidon,  Beard,  Edes,  Gray,  Hammond,  Miles, 
Putnam,  Rockwell,  Seguin,  and  Spitzka. 

The  President  announced  the  committee  on  metallo-ther- 
apy :  Drs.  A.  D.  Rockwell  and  Wm.  A.  Hammond,  of  New 
York,  Dr.  J.  C.  Shaw,  of  Brooklyn,  Dr.  S.  G.  Webber,  of  Bos- 
ton, Dr.  J.  S.  Jewell,  of  Chicago,  and  Dr.  Geo.  Van  Bibber, 
of  Baltimore. 
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The  discussion  u]3on  Dr.  Amidon's  paper  on  the  "Localiza- 
tion of  Cerebral  Diseases,"  was  continued. 

Dr.  E.  C.  Spitzka,  of  New  York,  remarked  that  the  ten- 
dency had  been  for  some  time  to  localize  lesions  too  closely, 
and  he  was  pleased  to  notice  that  Dr.  Amidon  had  appreciated 
the  error  of  this  method,  and  had  recognized  the  anatomical 
variability  of  the  brain. 

Dr.  Amidon  remarked  that  in  fa^tal  life  the  brain  was  first 
a  mere  vesicle,  witli  perfectly  smooth  external  surface,  with 
nerves  running-  to  it.  It  was  probable  that  in  this  smooth  sur- 
face motor  centres  were  already  established.  When  the 
fissures  began  to  appear  and  the  suici  to  ibrm  by  foldings  in 
of  this  outer  membrane,  the  centres  might  be  carried  by  such 
foldings  sometimes  in  one  direction  and  sometimes  in  another. 
In  this  way  the  motor  centres,  for  instance,  might  be  brought 
either  in  front  or  behind,  or  even  at  the  bottom  of  the  fissure 
of  Rolando.  A  motor  centre,  tliereforc,  could  not  be  invaria- 
bly referred  to  a  particular  convolution,  but  must  be  indicated 
by  a  pretty  large  area  of  tissue. 

Dr.  Seguin  remarked  that  for  some  time  he  had  recognized 
this  fiict,  and  had  been  in  the  habit  of  indicating  the  various 
centres  by  rather  large  areas,  which  occasionally  overlapped 
each  other. 

CEREBRAL    HEMORRHAGE. 

The  President  (Dr.  Miles)  then  showed  the  brain  of  a  per- 
son whose  history  was  as  follows  :  He  had  been  sufteringfrom 
Bright's  disease,  and  was  suddenly  taken  with  right  hemiple- 
gia of  arm  and  leg.  When  first  seen  by  the  speaker,  immedi- 
ately after  the  attack,  his  mind  and  speech  were  perfectly  nor- 
mal. He  soon  began  to  recover  the  use  of  his  arm;  and  later, 
in  three  or  four  weeks,  movement  began  to  return  to  the  leg. 
Before  recovery  was  complete,  however,  the  patient  died. 
Post-mortem  examination  showed  the  existence  of  a  small  cir- 
cumscribed clot,  partially  absorbed,  in  the  left  hemisphere  at  a 
point  where  a  section  passing  through  the  anterior  frontal  con- 
volution dowmward,  not  quite  parallel  with  the  fissure  of  Ro- 
lando, would  cut  into  it.  It  was  a  region  supposed  to  be  mo- 
tor. The  case  was  particularly  interesting,  however,  because 
the  clot  was  very  circumscribed  ;  it  did  not  involve  the  cortex, 
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but  only  the  nerves  running  to  the  cortical  motor  centres,  and 
there  was  no  mental  disturbance  with  it. 

Dr.  E.  C.  Segiiin,  of  jS'ew  York,  related  two  cases  showing 
abnormal  sexual  emotions,  interesting  chiefly  in  their  psycho- 
logical bearings.  A  female  patient,  perfectly  "well  except  for 
attacks  of  migraine,  experienced  occasionally  the  sexual  orgasm 
while  sleeping  and  dreaming  ;  the  dreams  that  excited  the 
orgasm  not  being  at  all  of  an  erotic  character.  On  the  contrary, 
the  orgasm  was  generally  excited  by  some  emotion  of  great 
disappointment.  At  the  climax  of  such  disappointment  the 
orgasm  would  be  experienced.  The  other  patient  experienced 
the  orgasm  when  she  was  greatly  hurried  in  her  dream.  The 
cases  showed  an  apparent  vnolation  of  the  law  of  association 
of  ideas,  and  a  variation  from  the  ordinary  way  in  which  the 
orgasm  was  brought  about. 

Dr.  Seguin  also  exhibited  sections  of  a  spinal  cord  in  a  case 
of  myelitis,  these  sections  showing  the  vacuoles,  or  dropsy  cells, 
which  had  been  referred  to  in  previous  discussions.  The  sec- 
tions were  made  from  just  below  the  seat  of  greatest  inflam- 
mation. 

Dr.  Spitzka  related  the  case  of  a  patient  who  had  died 
from  a  cystic  tumor  at  the  base  of  the  brain.  The  tumor  was 
oval  in  shape  and  about  the  size  of  a  small  orange.  Its  exact 
nature  coulfl  not  be  determined,  but  it  probably  originated 
from  the  dura  mater.  During  its  growth  the  patient  grad- 
ually became  blind,  paralytic,  and  insane.  Four  distinguished 
neurologists  had  during  life  pronounced  upon  it  four  diflfercut 
diagnoses,  not  one  of  which  was  correct. 

Dr.  Spitzka  read  also  the  abstract  of  a  more  elaborate  article 
upon 

tup:    PEDUNCULAli    TRACTS    OF    THE    ANTHROPOID    APES. 

The  object  of  the  paper  was  to  shoAv  the  homologies  that 
existed  between  these  structures  in  man  and  the  animals  just 
below  him.  The  field  had  not  previously  been  worked  up, 
and  yet  its  study  revealed  greater  evidence  of  structural  affini- 
ties than  the  study  of  the  hemispheres.  The  conclusions 
reached  were,  that  the  difterence  in  those  tracts  between  man 
and  the  anthrop(jids  was  less  than  that  which  often  existed  be- 
tween the  tracts  in  difl'erent  men,  and  that  there  was  in  fact  a 
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structural  identity  between  man  and  the  ape  next  below  him. 
The  discussion  of  the  paper  was  postponed  till  the  next  meet- 
ing of  the  Association. 

Dr.  J.  C.  Shaw,  of  Brooklyn,  read  a  paper  upon 

TENDOX-REFLEX    IN    THE    INSANE. 

He  had  examined  130  insane  paretics  in  refei-euce  to  this 
symptom.  Ten  of  these  had  general  paralysis,  in  whom  ten- 
don-reflex in  3  was  absent.  All  the  cases  had  a  certain  ataxia 
of  gait.  In  the  early  stages  of  the  general  paralysis  he  had 
never  found  the  reflex  abolished.  In  15  other  cases  of  de- 
mentia, etc.,  reflex  was  absent.  Two  or  three  of  these  were 
cases  of  senile  insanity.  In  2i>  of  the  remaining  cases  reflex 
was  slight;  in  76  it  was  normal. 

The  conclusion  arrived  at  was,  that  if  tendon-reflex  was 
present  in  paretics,  degeneration  of  the  posterior  columns 
might  be  excluded. 

All  were  agreed  tb.at  the  tendon-reflex  was  a  reflex  phe- 
nomenon ;  and  we  should  expect  a  lesion  in  the  lower  part  of 
the  cord  of  a  patient  in  whom  tendon-reflex  was  absent,  show- 
ing such  a  lesion.  Other  siiecimens  were  shown,  illustrating 
the  idea  that  in  chronic  ineningeo-myelitis  the  changes  were 
apt  tobemore  marked  and  more  frequenth^  seated  in  the  pos- 
terior portion  of  the  cord,  in  this  way  abolishing  tendon-reflex. 

Dr.  Spitzka  stated  that  he  had^at  one  time  made  an  exami- 
nation of -10  cases;  and  his  examinations,  so  tar  as  they  went, 
tended,  like  those  of  Dr.  Shaw,  to  show  that  the  abolition  of 
tendon-reflex  was  an  indication  of  a  lesion  in  the  posterior 
columns  of  the  curd. 

The  Association  then  adjourned,  to  meet  on  the  third 
Wednesday  in  June,  1880,  in  the  city  of  Xew  York. 
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I.— DISEASES  OF  THE  SPINAL  CORD. 


Maladies  du  Systeme  Neryeux.  Maladies  de  la  Moelle. 
Lecons  Professees  a  la  Faculte  de  Medicine.  Par  A.  Vnl- 
pian.  Recueilles  et  Publiees  par  Le  Dr.  Bourceret.  Paris, 
1879.     Pages  512.     {Diseases  of  the  Spinal  Cord^  etc.). 

The  sixteen  lectures  of  which  this  volume  consists,  coiistitiUe 
one  of  the  annual  courses  delivered  by  Professor  Yulpian  from 
his  ch^dr  oi ,lL,qx'rinie)itcd  PatJiologr/,\i\  the  Faculty  of  Medicine, 
in  Paris.  It  is  but  a  short  time  since  we  gave  a  lengthy  notice 
of  a  work  in  two  volumes,  by  the  author  of  these  lectures  (Xe- 
cons  sur  V  a2)]oared  vaso-moteur).  It  was  with  no  ordinary  ex- 
pectations that  this  last  volume  was  taken  up,"'and  it  is  pleasant 
to  be  able  to  record  the  fact,  that  our  expectations  have  not  been 
disappointed.  This  latest  of  his  works  fully  sustains  its  author's 
already  brilliant  reputation. 

No  other  part  of  the  central  nervous  system  is  so  well  under- 
stood as  is  the  spinal  cord.  And  no  person  now  living,  it  is  prob- 
able, has  a  more  full  and  easy  command  of  our  present  knowl- 
edge, whether  relating  to  its  healthy  or  morbid  states,  than 
has  Professor  Vulpian.  But  few  scientific  men  know,  as  well 
as  he  does,  the  conditions  of  real  proof,  or  any  better  under- 
stand the  nature  and  modes  of  critical  application  of  the  cri- 
teria of  a  fact,  in  ex])erimental  physiology.  Perhaps,  also,  none 
excel  him,  in  capacity  and  experience,  in  the  application  of 
physiological  data  to  the  elucidation  of  pathological  problems, 
within  the  ditticult  domain  of  the  nervous  system.  In  this,  as  in 
his  preceding  works,  our  author  has  brought  face  to  face  the 
results  of  experiment  and  of  clinical  observation  with  great  can- 
dor and  critical  insight,  and  with  highly  satisfactory  results.  It 
is  to  a  brief  survey  of  these  latter,  as  well  as  the  methods  for 
attaining  them,  that  we  would  invite  the  attention  of  the  reader. 

In  a  former  course.  Professor  Yulpian  had  discussed  the  de- 
generation and  regeneration  of  nerves,  the  consecutive  alteration 
of  muscles,  etc.,  secondary  alterations  of  the  spinal  cord  in  con- 
sequence of  the  lesion  of  nerve  trunks,  reflex  paralyses  and 
reflex  atrophies,  reflex  epilepsies,  traumatic  lesions  of  the  cord, 
cicatrization  of  the  cord  with  a  restoration  of  functions,  etc. 

In  the  course  contained  in  the  present  volume,  we  have  first, 
compression    of  the  cord   considered,  whether  sudden  or  slow. 
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whether  produced  by  traumatisms  or  tumors  of  various  sources 
and  kinds,  and  of  the  differences  of  one  kind  as  compared  with 
others.  Then  next  in  order,  primary  lesions  of  the  cord  and  its 
membranes,  such  as  spinal  meningitis,  in  its  varieties;  hemor- 
rliages  intra,  or  extra-meniugeal;  "  necrobiotic  softenings  "  of 
the  cord,  diffuse  acute  myelitis,  in  its  different  forms;  interstitial 
myelitis,  suppurative  and  hyper))lastic;  of  systematic  myelitis, 
acute  and  chronic,  comprehending:  locomotor  ataxia,  symmetri- 
cal sclerosis  of  the  lateral  columns,  infantile  muscular  atrophy, 
progressive  spinal  paralysis,  chronic  myelitis  en  Hots  ou  en 
plaques,  sclerosis  ert7J>/<'/</^ife6^,ti'ansverse  sclerosis,  etc.,  also  tumors 
of  the  cord  proper,  and  medullary  hemorrhages  are  considered. 
Next  in  order  a  study  is  made  of  those  spinal  lesions  which 
result  from  encephalic  disease  by  descending  degenerative  dis- 
ease, etc.  To  such  important  subjects  is  the  course  of  lectures 
now  under  consideration  consecrated. 

But  without  farther  preliminary,  we  pass  to  a  notice  of  special 
topics.  Then  first  of  all  "Compressions  of  the  Spinal  Cord." 
These  are  divided  into  sudden  and  slow  compressions.  The 
former  are  treated  first  in  order,  and  are  of  course  chiefly  trau- 
matic, or  more  widely  speaking,  accidental.  There  is  as  a  rule 
disturbance  of  function  in  those  parts  of  the  cord  which  lie 
behind  the  point  of  compression.  One  of  the  most  notable 
things  is,  the  more  or  less  complete  temporary  loss  of  reflex  exci- 
tability behind  the  point  at  which  the  compression  is  exerted. 
In  such  cases  reflex  excitability  is  usually  regained  after  a  vari- 
able period,  and,  as  might  be  expected,  often  rises  above  the 
normal  degree  of  intensity. 

At  this  point  M.  \'ulpian  makes  a  digression,  to  enable  him  to 
repeat  and  confirm  the  observation  of  M.  Fubini,  which  was  to 
the  eflect,  that  in  sudden  compression  of  the  spinal  cord, — say 
in  the  dorsal  region, — he  had  seen  the  posterior  lymph-hearts 
become  very  much  slowed  in  their  action,  and  he  found  it  impossi- 
ble to  quicken  their  action  by  excitations  of  the  sciatics  or  of 
the  cord  below  or  behind  the  compressed  point.  M.  Fubini 
was  led  to  conclude,  that  the  spinal  centre  for  the  innervation  of 
the  lymphatic  hearts  in  question  has  its  seat  high  up  in  the  cord, 
perhaps  in  the  medulla.  While  M.  Vulpian  is  able  to  confirm 
the  facts  he  is  unprepared  either  to  accept  or  reject  the  conclu- 
sion of  JM.  Fubini.  The  symptoms  vary  of  course  with  the  seat 
and  degree  of  tlie  compression. 

M,  Vulpian  next  passes  to  slow  compressions  of  the  cord.  He 
repeats,  from  the  writings  of  Charcot,  the  various  kinds  of  disor- 
der or  disease  which  may  produce  it.  The  list  is  instructive,  and 
is  as  follows: 

1.  By  affections  of  the  vertebrae.  Under  this  head,  first  in 
rank  is  Pott's  disease,  and  its  various  accidents,  tuberculous 
caries  of  the  vertebrae,  spondylitis  (inter-veitebral),  cancer  of  the 
vertebrae,  exostoses,  vertebral  gummata,  and  other  neoplasms  of 
the  vertebral  column. 


Diseaaes  of  the  Spinal  Cord.  729 

2.  By  extra- vertebral  tumors,  such  as  aueurisms,  cancers, 
hydatid  cysts,  prevertebral  abscess,  (retropharyngeal  abscess,) 
opening  either  into  the  vertebral  canal,  or  by  finding  its  Avay 
slowly  through  the  openings  in  the  vertebral  column. 

3.  By  lesions  of  the  vertebral  ligaments,  as  in  abscess,  tumors, 
cysts,  etc.,  developed  in  the  tissues,  immediately  investing  the 
dura. 

4.  By  affections  of  the  dura,  causing  exudations;  tumors,  such 
as  sarcoma,  myxoma,  osteoma,  cancer,  psammona,  and  abscess, 
hydatids,  etc. 

5.  By  disease  of  the  pia  mater,  causing  exudations,  and  vari- 
ous morbid  productions  arising  from  this  membrane. 

6.  By  tumors  of  the  cord  itself;  gummata,  tubercles,  cancer, 
sarcoma,  glioma,  etc. 

7.  By  disease  of  the  central  canal  of  the  cord,  of  which  en- 
cysted hydrorachis,  and  slow  intra-medullary  hemorrhages  are 
samples. 

M.  Vulpian  has  chosen  the  slow  compression  of  Pott's  disease 
as  the  type  of  its  kind.  How  is  the  compression  produced  in 
this  disease?  The  until  recently  classical  notion,  that  it  is  due 
merely  to  deformity  of  the  vertebral  column,  is  rejected  for  the 
view  arrived  at  by  Echeverria,  and  by  Michaud.  It  may  be  due 
to  abscess  at  the  seat  of  bony  disease,  or  to  caseous  exudations  at 
the  same  point,  or  as  MM.  Echeverria  and  Michaud  suppose,  to 
exudations  from  the  dura  at  the  point  where  the  vertebral  dis- 
ease is,  when  though  a  paralysis  is  present,  yet  there  is  no  deform- 
ity, such  as  kyphosis.  The  compression  then  is  produced  by  the 
exudation  in  the  site  of  a  ivw^  pachymeningitis  extra.  The  men- 
ingitis is  the  consequence  of  an  extension  of  disease,  from  the 
diseased  bone  outside,  to  the  dura  inside,  and  from  this  arises 
the  exudation,  which  in  its  turn  causes  the  compression.  It  is  a 
sort  of  papilloma,  or  a  caseiform  growth,  according  to  M.  Mich- 
aud, who  has  made  such  cases  an  independent  and  fruitful  study. 
Such  is  the  more  common  cause  of  compression  in  Pott's 
disease. 

In  the  motor  paralysis  which  occurs  in  such  cases,  one  of  the 
peculiarities  consists  in  therather  complete  preservation  of  sensi- 
bility, especially  that  of  touch.  In  paralysis  from  Pott's  disease, 
the  sesthesodic  tract  of  the  cord  is  respected  in  a  singular  way. 
In  seeking  to  explain  this  state  of  things,  it  would  be  natural  to 
assume  that  it  depends  on  the  fact  that  the  disease  of  the  ver- 
tebrae is  in  their  bodies  and  the  joints  between  them,  and  hence 
the  swellings  and  growths  which  extend  from  the  seat  of  disease 
so  as  to  press  on  the  cord,  would  naturally  first  reach  its  front 
aspect,  or  in  other  words  the  motor  tract.  But  it  is  not  equally 
true  for  the  posterior  columns,  which  are  not  pressed  on,  and 
hence  the  absence  of  sensory  paralysis.  This  reasonable  expla- 
nation is  rejected  byM.  Vulpian.  His  idea  seem.s  to  be,  that  if 
a  tumor  advances  against  the  cord  from  the  bodies  of  the  verte- 
brae, and   hence  presses  against  its  anterior  columns,  that   the 
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pressure  will  carry  the  cord  back  against  the  posterior  wall  of  the 
spinal  canal,  so  as  to  compress  it  at  last,  the  same  behind  as  in 
front,  and  hence  the  loss  of  function  in  the  posterior  part  of  the 
cord  should  be  the  same  as  that  in  the  anterior  columns,  which, 
however,  is  not  the  case.  But  it  seems  to  us  M.  Vulpian  has 
neglected  to  consider  certain  conditions  of  the  case,  which 
should  not  be  overlooked. 

In  the  first  place  it  should  be  remembered,  that  motor  paraple- 
gias of  the  kind  now  being  considered,  are  seldom  complete. 
Then  it  is  our  opinion  that  M.  Yulpian  has  over-estimated  the 
degree  of  the  backward  displacement  and  of  the  compression  of 
the  cord,  in  the  slow  compression  paraplegias  of  Pott's  disease. 
The  displacement  backwards  is  less,  and  compression  needful  to 
produce  this  paraparesis  far  lighter  than  may  be  supposed.  But 
the  chief  fact  which  seems  to  have  been  overlooked,  is  the  resist- 
ance by  the  ligamenturti  (lenticulatum  on  either  side  to  displace- 
ment of  the  cord.  It  would  really  require  considerable  com- 
pression of  the  cord,  from  before  backwards,  to  so  far  overcome 
its  anchorage  by  the  ligamentum  denticulatum  as  to  permit  of 
its  compression  behind  on  the  firm  membranous  and  bony  poste- 
rior wall  of  the  spinal  canal,  and  hence  in  the  same  way  produce 
a  sensory  paralysis  of  the  same  degree  as  the  motor.  A  degree 
of  pressure  on  the  front  of  the  cord  quite  sufficient  to  produce  a 
motor  paraplegia  might  be  easily  produced,  and  yet  leave  the 
posterior  columns  free  in  their  functions,  because  free  from  solid 
pressure.  Then  again,  the  fact  that  tactile  sensibility  is  most 
frequently  preserved,  can  be  readily  understood  if  the  above 
views  are  accepted,  and  if  SchifF's  opinion  is  correct,  tliat  the 
channels  for  tactile  impressions  in  the  cord  are  in  the  posterior 
columns.  At  any  rate  we  feel  that  M.  Vulpian's  explanation  of 
the  phenomena  is  lame  and  inadequate,  and  his  rejection  of  the 
simple  explanation  we  have  referred  to  was  made  without  due 
consideration.  We  have  elaborated  this  subject  at  some  length, 
because  it  is  important  and  is  easily  misconstrued. 

M.  Yulpian  raises  the  question  as  to  the  sensibility  of  the 
dura  mater  spinalis,  and  clearly  adopts  the  opinion,  on  experi- 
mental and  clinical  grounds,  that  it  is  sensitive,  and  under  certain 
circumstances  of  disease,  exquisitely  so.  We  call  the  attention 
of  the  reader  to  this  subject,  not  because  it  is  novel,  but  rather 
because  of  its  practical  im[)ortance  in  spinal  disease,  especially 
in  the  presence  of  spinal  pain.  In  our  opinion,  the  dura  is  much 
more  often  affected  than  seems  to  be  suspected  by  the  majority 
of  physicians. 

M.  Vulpian  considers  the  preservation  of  reflex  excitability  of 
the  cord,  below  the  compressed  point,  for  long  periods,  to  be  an 
important  diagnostic  point,  though  consistent  with  other  forms 
of  localized  disease  of  the  cord  proper. 

In  the  fourth  lecture  M.  Vulpian  considers  certain  circula- 
tory and  nutritive  affections  resulting  from  Pott's  disease.  Pass- 
ing by  the  vaso-motor  disorder  in  parts  innervated  from  or  below 
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the  seat  of  disease  of  tlie  cord,  we  come  to  note  certain  other  phe- 
nomena, and  among  them  the  trophic  disorders  sometimes  wit- 
nessed in  such  cases.  Besides  the  sudden  appearance  of  bed 
sores,  there  are  various  neuroses  of  the  skin  observed,  such  as 
zona.  But  among  the  few  instructive  instances  on  record,  those 
of  Baerensprung,  (  Charlie  Aunalen,  X.,  XI.,  XII.)  and  Sattler 
[Strieker's  Aled.  Jahrhiecher)  not  to  mention  others,  are  omitted. 

In  noticing  the  arthritic  aifections  which  arise  in  some  cases 
from  the  spinal  disease,  the  credit  of  first  recognizing  the  rela- 
tion of  the  joint  aifections  to  the  spinal,  is  given  to  Dr.  S.  Weir 
Mitchell,  when  as  we  understand  the  matter,  it  should  be  given 
to  his  father — Dr.  J.  K.  Mitchell. 

In  discussing  cerrical  paraplegias,  M.  Vulpiau  shows  that  it 
can  be  produced  experimentally,  by  slight  mechanical  compres- 
sion of  the  anterior  face  of  the  cervical  cord. 

But  how  it  is  produced  clinically  is  a  more  serious  question. 
Repasses  in  review  the  various  hypotheses  devised  to  explain 
the  occurrence  of  this  curious  form  of  paraplegia,  so  far  as 
known  to  him,  and  rejects  them,  to  adopt,  substantially,  the 
view  that  the  reason  why  the  arms,  and  not  the  legs,  are  paralyzed 
by  the  lesion  of  the  cervical  cord,  in  such  cases,  is  because  the 
paralysis  is  due  to  compression  of  the  grey  rather  than  the 
white  matter  of  the  cord.  No  special  stress  is  laid  on  this  expla- 
nation by  its  author.  But  this  view  does  not  agree  with  the 
results  of  the  numerous  experiments  and  clinical  observations 
on  this  subject,  of  Rosenthal  [Strieker's  Jahrbuecher,  1876,  381 
-400,  Journal  N.  &  M.  Disease,  1877,  p.  82.  etc.),  whose  obser- 
vations are  not  meiitioned  by  Prof.  Vulpian.  In  speaking  of 
some  ascending  and  descending  degenerative  diseases  of  the 
cord,  and  the  possibility  of  experimentally  producing  them,  the 
interesting  fact  is  developed,  that  certain  secondary  spinal  lesions 
which  can  be  produced  in  the  dog,  cannot  be  produced  by  the 
same  means  in  the  pigeon  and  the  guinea  pig.  Such  facts  have 
singular  significance,  in  view  of  the  discordant  results  arrived  at 
by  various  experimenters,  who  have  operated  on  difterent  ani- 
mals by  means  of  the  same  agents.  In  this  connexion  we  notice 
what  must  be  a  misprint,  that  is  the  statement  that  the  degenera- 
tive atrophies  of  the  lateral  columns  of  the  cord,  are  ascending, 
when  the  contrary  is  true.  Prof.  Vulpian  does  not  consider  "ful- 
gurant  "  pains,  and  "contractures"  of  the  muscles  of  the  mem- 
bers, an  evidence  of  descending  degenerative  disease  of  the  lat- 
eral columns,  so  much,  but  rather  as  dependent  on  localized 
myelitis. 

M.  Vulpian  calls  attention  to  the  paralysis  produced  by  can- 
cer of  the  vertebral  column.  He  declares  that  often  it  makes 
itself  known  by  no  symptoms,  save  those  which  arise  from  the 
resulting  compression  of  the  cord.  There  is  often  no  pain,  or 
other  local  symptoms  to  denote  the  presence  of  the  cancerous 
growth.  But  in  others  in  which  the  cancerous  afl:ection  is  more 
extended,  there  is  said  to  be  exquisite  pain,  in  so  far  that  it  is  said 


732  Diseases  of  the  Spinal  Cord. 

such  cases  are  types  of  painful  j^araplegias.  Tumors  of  the 
tissues  investing  the  dura,  and  of  the  dura  itself,  such  as  sarco- 
mas, myxomas,  psammonas,  tumors  of  the  vertebrae,  (exostoses, 
gummata,)  tumors  of  the  cord,  gliomas,  gummata,  tubercles, 
sarcomas,  cancer,  etc.,  produce  similar  phenomena  it  is  said,  and 
when  they  produce  compression  of  the  cord,  they  give  rise  at 
the  point  compressed  to  interstitial  myelitis. 

Compression  of  the  posterior  face  of  the  cord  produced  more 
often  motor  than  sensory  paraplegia. 

In  discussing  the  results  of  unilateral  compression  of  the  cord, 
and  among  the  rest  the  alleged  loss  of  sensibility  in  the  side 
of  the  body  opposite  to  that  compressed,  M.  Vulpian  refers 
to  his  paper  in  the  Diet.  Encyelopedique  des  /Sciences  Med., 
on  the  spinal  cord,  for  a  partial  refutation  of  the  notion 
(Brown-Sequard,)  that  sensory  conductors  decussate  soon  after 
entering  the  cord.  But  though  we  have  read  this  part  of  M. 
Vulpian's  writings  attentively,  we  cannot  share  at  present,  to 
any  considerable  extent,  his  opinions.  It  still  seems  to  us,  that 
the  bulk  of  evidence  supports  the  view  which  affirms  that  the 
conductors  of  sense  impressions  decussate  soon  after  entering 
the  cord,  at  least,  in  great  measure.  The  great  mass  of  motor 
fibres  do  cross  over,  in  the  medulla  or  near  it,  from  one  side  to 
the  other.  But  certain  bundles  do  not  cross  over  at  this  point. 
They  pass  down  in  the  same  side  of  the  cord  as  that  of  the  brain 
in  which  they  originated;  it  seems  probable,  chiefly  in  the  direct 
pyramidal  tract  of  the  anterior  column  (column  of  Tiierck) 
and  to  cross  from  one  side  to  the  other,  in  the  anterior 
white  commissure,  to  terminate  in  the  anterior  horn  of  grey 
matter  of  the  opposite  side.  These  fibres  of  the  direct  (motor) 
pyramidal  tract  cross  over  more  freely,  perhaps,  in  the  lower 
three-fourths  of  the  cord  than  in  the  upper  fourth.  By  this 
means  we  may  explain  how  it  comes  to  pass,  that  in  brachio- 
crural  hemiplegia  from  unilateral  lesion  of  the  cervical  cord, 
that  the  arm  is  more  completely  paralyzed  than  the  leg.  This 
subject  is  discussed  at  some  length  by  Prof.  Vulpian  ;  and  his 
view  of  the  spinal  mechanism  through  which  the  above-mentioned 
paralytic  j^henomena  come  to  pass  is  substantially  as  we  have 
given  it. 

The  remainder  of  this  quite  lengthy  lecture  is  devoted  to  a 
recital  of  cases,  found  chiefly  in  the  service  (Salpetriere)  of  M. 
Vulpian.  But  though  of  much  interest  to  the  neurological 
student,  they  cannot  be  profitably  referred  to  in  this  notice. 

The  next  lecture  comprises  but  eight  pages,  while  the  four- 
teenth lecture,  devoted  to  locomotor  ataxia,  is  one  hundred  and 
severity-seven  pages  in  length,  and  no  inconsiderable  jiortion  is 
in  small  type  !  It  would  require  not  less  than  four  consecutive 
hours  for  its  delivery.  It  is  difficult  to  believe  that  M.  Vulpian 
ever  gave  a  lecture  of  such  length,  or  that  any  class  of  students 
would  sit  and  hear,  or  if  they  did  hear,  could  comprehend  and 
remember  it. 
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We  mention  this  extraordinary  disparity  in  length  between 
certain  of  these  lectures  to  give  ourselves  the  opportunity  to 
notice  the  common  practice  of  publishing  lectures  in  which  the 
reader  is  left  to  suppose  that  they  were  Avholly  extemporaneous, 
and  were  reported  phoriographically,  the  busy  author  not  find- 
ing time  to  do  more  than  make  a  few  hurried  corrections  of 
the  notes  of  the  reporter;  and  yet  the  lecture  often  bears  all  the 
marks  of  careful  elaboration,  or,  as  in  the  present  case,  pos- 
sesses characteristics  utterly  at  variance  with,  to  say  the  least, 
an  average  experience  in  such  matters. 

If  one  must  publish  a  lecture  which  was  never  delivered,  or 
not  as  it  was  delivered,  either  let  the  proprieties  of  the  case  be 
observed,  or  a  frank  explanation  be  made  of  its  anomalous 
features. 

We  Avould  not  wish  to  be  understood  as  specially  censuring 
the  course  of  M.  Yulpian  in  the  matter  under  discussion,  but  we 
have  felt  we  ought  not  to  let  the  occasion  pass  for  noticing 
some  of  the  unpleasantly  suggestive  characteristics  of  too  many 
of  our  published  lectures,  whether  in  periodicals  or  books. 

But  we  cannot,  in  this  notice,  follow  M,  Vulpian's  admirable 
and  instructive  book  any  farther.  To  adequately  examine  it, 
and  extract  passages  of  interest  to  such  of  our  readers  as  may 
not  meet  with  the  work  itself,  would  be  to  us  a  pleasant  but  a 
long  task.  We  have  intended  from  the  first  to  examine  with 
some  care  only  the  first  few  lectures,  that  we  might  show  our 
readers  something  of  the  valuable  data  and  of  the  suggestive 
and  critical  reflections  on  the  same  with  which  the  work 
abounds.     More  than  this  we  cannot  do  at  present. 

It  is  the  avowed  intention  of  the  author  to  continue  his 
studies  until  he  has  produced  a  complete  work  on  the  nervous 
system,  in  its  clinical  aspects,  in  which  studies  all  the  resources 
of  anatomy,  whether  healthy  or  morbid,  and  of  physiology, 
whether  human  or  comparative,  are  to  be  brought  to  bear  in, 
the  hand  of  a  master  on  the  clinical  and  pathological  phe- 
nomena of  nervous  disease,  which  must  continue  for  a  long 
time  in  the  future,  as  in  the  past,  to  challenge  and  perplex  even 
critical  and  cautious  observers  such  as  is  M.  Vulpian.  We 
are  afraid  the  time  is  yet  distant  when  works  of  this  character 
will  be  much  in  demand  by  the  profession  of  this  country. 


II.— ANATOMY  OF  THE  NERVOUS  CENTRES. 


Anatomik  des  Centres  Nerveux.    Par  le  Professeur  G.  Hugue- 
nin.     Traduit  par  le  Dr.  Th.  Keller;  annote  'par  le  Dr.  Mat- 
thias Duval. 
The  appearance  of  this  translation  is  an  evidence  of  the  wide- 
spread interest  wliich  is  being  manifested  by  the  French  for  the 
results  obtained  by  German  cerebral  anatomists;  and  since  the 
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original  owed  its  chief  importance  to  the  fact  that  it  popularized, 
so  to  speak,  the  views  of  Meynert,  the  translation  may  be  con- 
sidered a  tribute  to  the  ingenious  deductions  of  the  latter  author, 
the  recognition  of  whose  services  to  the  cause  of  applied  cerebral 
anatomy  had  its  way  paved  by  no  less  a  one  than  Chai'cot. 

Inasmuch  as  the  translation  has  had  added  to  it  numerous  an- 
notations by  a  French  investigator,  its  criticism  naturally  falls 
into  two  parts — the  first  relating  to  the  original,  the  second  to 
the  corrections,  explanations  and  comments  of  Dr.  Duval.  As 
to  the  translation  as  a  translation,  we  can  only  speak  in  high 
commendation;  the  French  rendition  is  both  correct  and  above 
all  fluent,  and  as  free  as  every  good  translation  should  be. 

Among  the  pupils  of  Meynert,  Huguenin  has  become  to  be 
considered  a  leading  representative,  from  the  mere  fact  that  he 
was  the  first  to  give  to  the  medical  public  a  sim])lified  version  of 
his  teacher's  "  projection  theory."  In  fact,  Huguenin's  book 
may,  aside  from  some  abstractions  from  Koelliker's  embryology, 
and  Gratiolet  and  Leuret,  be  considered  a  rather  faithful  trans- 
cription of  the  lectures  delivered  by  Meynert  at  the  Vienna  Uni- 
versity. This  resemblance  extends  so  far  that  we  even  recognize 
in  the  diagramatic  representations  of  Huguenin's  work  most  of 
the  blackboard  drawings  wliich  that  master  employed  to  illus- 
trate those  lectures.  From  the  fact  that  the  original  contained 
no  clear  references  to  the  sources  from  which  the  more  elaborate 
illustrations  were  obtained,  it  is  to  be  excused  that  the  French 
translators  have  equally  failed  to  indicate  them.  They  have,  as 
it  is,  improved  on  the  original  in  so  far  as  they  furnish  the  de- 
scription of  the  figures  at  the  bottom  of  the  respective  pages,  to 
the  great  convenience  of  the  student. 

Since  many  of  the  views  presented  by  Huguenin  have  since, 
or  even  before  the  appearance  of  his  book,  been  shown  to  be 
faulty,  it  may  be  well  to  call  attention  to  some  of  the  more 
prominent  errors: 

Page  1.  The  author  states  that  the  parts  on  each  side  of  the 
primitive  groove  are  the  medullary  lamina?,  speaking  of  the 
origin  of  the  nervous  central  axis  as  originally  double,  and  con- 
founding the  primitive  groove  and  medullary  gutter.  The  me- 
dullary lamina  is  single  and  axial  ah  initio,  and  the  groove  and 
tube  formed  by  its  incurvation  have  nothing  to  do  with  the 
primitive  groove ! 

His  views  on  the  disappearance  of  the  embryonic  roof  of  the 
thalamencephalon  are  likewise  antiquated  and  incorrect.  And 
it  has  now  been  shown  that  the  spinal  ganglia  are  not  derived 
from  the  mesoblast  (p.  15),  but  from  the  medullary  tube  itself. 
(Balfoui',  Shenk,  Gotte  and  others.) 

As  far  as  the  rendition  of  the  projection  system  is  concerned, 
Huguenin  has  naturally  adopted  all  the  errors  of  Meynert's  first 
publications,  without  a  word  of  that  correction  which  justice  to 
the  researches  of  Gudden  and  the  most  eminent  of  Meynert's 
own  pupils,  Forel,  would  seem  to  demand.     Thus  the  erroneous 
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and  utterly  unfounded  view,  that  the  oculo-motor  nuclei  are 
under  the  direct  innervation  of  the  cortex,  is  reproduced.  The 
thalamus  is  stated  to  be  a  reflex  centre,  a  view  which  was  never 
expressed  by  Meynert  in  this  crude  way:  the  latter  considered  it 
a  presiding  ganglion  of  the  higher  automatism. 

On  page  26  it  is  stated,  evidently  in  the  haste  of  transcription, 
that  the  corpus  restiforme  goes  into  the  anterior  columns  of  the 
cord  !  !  !  That  this  gross  clerical  error  escaped  the  annotator  is 
remarkable.  At  the  same  place  the  enumeration  of  the  cerebellar 
peduncles  is  so  confused  that  one  would  from  the  reading  be  led 
to  infer  that  the  hrachium 2:)ontis  and  the  transverse  fibres  of  the 
pons  were  two  different  systems,  whereas  they  are  but  one 
system. 

In  describing  the  gyri  and  sulci  of  the  hemispheres,  the  system 
of  Gratiolet  is  the  one  chiefly  followed,  and  the  more  modern 
researches  are  but  briefly  dwelt  on. 

Figure  57,  illustrating  the  anatomy  of  the  fourth  ventricle,  is 
doubly  incorrect.  It  makes  it  appear  as  if  there  were  a  special 
nucleus  between  the  median  fissure,  striie  medullares  and  ala 
alba  jnedialh\  while  the  anterior  half  of  the  floor  is  still  more 
inexact,  and  unlike  anything  ever  found  in  nature.  There  is  a 
great  lack  of  clearness  on  Huguenin's  part,  where  he  speaks  of 
the  olfactory  bulb  and  lobe  without  exhibiting  their  different 
location  in  any  of  his  figures.  The  view  that  both  the  anterior 
and  posterior  pair  of  the  corpoi'a  quadrigemina  are  centres  of 
vision,  as  maintained  by  Huguenin,  has  now  been  totally  ex- 
ploded: Gudden  having  shown  that  extirpation  of  the  eye  in 
the  new-born  leads  to  atrophy  of  the  anterior  pair  alone;  Forel 
having  demonstrated  that  no  optic  fibres  enter  the  posterior 
pair,  which  is  well  developed  in  the  blind  mole;  and  we  having 
called  attention  to  the  fact  that  in  reptiles,  in  whom,  contrary 
to  current  views,  the  posterior  pair  is  present,  these  are  de- 
veloped independently  of  the  anterior  pair,  and  in  demonstrable 
relation  with  none  of  the  optic  fasciculi. 

The  tract  of  the  lemnisci,  as  given  by  Huguenin,  is  also  highly 
problematical.  Through  carelessness  one  of  the  wood-cuts  given 
to  illustrate  their  course,  is  given  as  iuverted,  and  Fig.  103,  lower 
down  in  the  series,  makes  the  vertical  (pyramidal)  fibres  of  the 
pons  appear  as  if  they  coalesced,  thus  giving,  unintentionally  of 
course,  a  wrong  impression.  The  term,  '■'■  superior  root  oi.  the 
trigeminus,"  is  certainly  inaj^plicable  to  the  bundle  so  designated 
in  figure  110. 

Unfortunately,  Prof.  Huguenin,  while  he  has  not  failed  to  in- 
troduce a  large  number  of  figures  to  illustrate  the  superficial 
anatomy  of  the  brain  in  lower  animals,  has  neglected  to  employ 
such  as  are  calculated  to  elucidate  the  predominance  of  the^jes 
pedunculi  in  man  as  contrasted  with  the  tegmentum.  A  foot- 
note of  Dr.  Duval  makes  up  for  this  defect,  but  of  course  only 
partially. 

The  very  plausible  diagram  on  page  203  loses  its  value  in  view 
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of  the  incorrect  assumption  of  an  origin  of  the  optic  tracts  in 
the  posterior  pair  of  the  corpora  quadrigemina,  referred  to  above. 
In  Fig.  119  the  extent  of  tlie  trapezium  in  the  baboon  is  exag- 
gerated, and  the  olivary  eminence  diminished,  while  in  Fig.  121 
the  sheep's  trapezium  is  represented  as  smaller  than  it  is  in  re- 
ality. Some  of  these  imperfections  are  of  course  of  no  great 
importance,  and  in  so  far  as  the  book  was  intended  to  serve  as  a 
guide  to  the  beginner,  it  might  be  expected  that  the  annotations 
of  Dr.  Duval  would  correct  all  j^ossible  misapprehensions  of  the 
actual  state  of  cerebral  anatomy  by  giving  the  most  recent  re- 
sults in  his  foot-notes. 

In  their  introductory  remarks  the  translators  state  that  they 
have  not  quoted  the  writings  of  Flechsig  and  Forel,  because 
these  authors  had  oiFered  few  or  no  positive  results.  We  think 
that  negative  results  are  under  occasion  as  important  as  positive 
ones;  and  we  consider  it  as  detracting  seriously  from  the  value  of 
this  translation  that  the  very  decisive  researches  of  Forel  on  the 
fallacy  of  the  oculo-motor  and  visual  innervations,  as  given  by 
Meynert,  were  not  presented  at  least  as  current  views  entitled  to 
some  consideration  ! 

On  page  2,  the  first  annotation,  although  written  in  misappi'e- 
hension  of  the  text,  serves  to  correct  its  errors,  and  proper  views 
as  to  the  relations  of  the  medullary  groove  referred  to  are  given. 
The  next  annotation  states  that  the  cornu  ammonis  and  the 
"trigone"  are  one  and  the  same  thing,  merely  on  the  ground 
that  the  fibres  of  the  fornix  are  derived  from  the  cornu  ammonis  ! 
On  the  same  grounds  the  author  might  say  that  the  cerebral 
cortex  and  the  internal  capsule  were  "  qu'une  seule  et  merae 
chose."  The  charming  naivete  of  the  French  appears  in  the 
statement  that  the  study  of  the  gyri  of  the  hemispheres  is  the 
"  order  of  the  day." 

Duval's  idea  that  the  crucial  sulcus  of  the  dog  is  the  analogue 
of  the  perpendicular  occipital  of  man,  would  be  untenable  for  a 
moment,  even  if  Meynert  had  not  sliown  the  true  homologies 
from  the  bear's  brain.  He  neglects  to  point  out,  while  insisting 
that  the  nucleus  oculo-motorius  and  n.  trochlearis  are  distinct, 
that  their  molecular  grey  matter  is  continuous.  If  the  annota- 
tor's  ingenious  views  regarding  the  origin  of  the  intermediate 
nerve  of  Wrisberg,  jjresented  on  page  211,  is  correct,  then  the 
physiological  and  anatomical  problem  of  the  gustatory  innerva- 
tions is  solved. 

To  the  error  regarding  the  olivary  nucleus. dentatus,  an  article 
in  the  Journal  of  Nervous  and  Mental  Dlsease,  has  already 
called  attention.  We  would  not  refer  to  it  here  were  it  not  that 
the  annotator  has  during  the  last  few  years  repeatedly  proclaimed 
his  alleged  discovery,  that  the  animals  inferior  to  the  quadrumana 
in  the  scale  had  no  nucleus  dentatus.  They  have  unquestionably, 
and  Duval's  statement  is  based  either  on  imperfect  or  fallacious 
observation. 

On  page  247  a  very  useful  annotation  is  made  to  clear  up  the 
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metamorphosis  of  the  cord  into  the  medulla  oblongata.  It  is 
unfortunate  that  the  author  has  inverted  all  the  eight  figures  so 
as  to  make  the  ventricular  floor  the  inferior  aspect,  and  the 
basilar  parts  the  superior.  This  he  has  done  to  accommodate 
the  cerebral  sections  to  the  spinal  ones  figured  in  the  conven- 
tional way.  Now,  as  it  was  easier  for  Mahomet  to  go  to  the 
mountain  than  for  the  latter  to  come  to  the  former,  so  it  would 
have  been  far  simpler  to  invert  the  spinal  sections  from  their 
customary  and  incorrectly  figured  position,  than  to  turn  the  en- 
tire brain  upside  down. 

On  the  whole  the  work  will  prove  more  useful  to  him  who  de- 
sires a  general  view  of  the  cerebral  architecture  than  to  him  who 
desires  correct  topographical  information.  In  presenting  it  to 
the  French  medical  public  the  translators  have  done  a  service 
Avhich  cannot  be  undervalued.  The  views  of  the  cerebral  func- 
tions, their  complexity,  and  the  manifold  tracts  subservient  to 
them,  which  have  been  promulgated  by  Meynert,  will  serve  by 
becoming  familiar  to  the  French  medical  public  to  act  as  a 
healthy  antidote  against  the  vagaries  which,  whether  in  the 
shape  of  the  "nihilism'"  of  Brown-Sequard  or  the  metallo-therapy 
of  liis  great  opponent,  can  only  be  founded  on  an  imperfect  con- 
ception of  the  nervous  mechanism. 

While  Ave  do  not  hesitate  to  insist  that  in  manj^  respects  the 
work  of  liuguenin  is  faulty,  and  that  its  translators  have  failed 
to  correct  some  of  the  more  serious  errors,  it  must  be  admitted 
that  there  is  no  better  readable  version  of  modern  cerebral 
anatomy  in  the  market  than  the  present  one.  We  may  hence  be 
permitted  to  hope  that  a  still  better  and  safer  guide  to  the  cere- 
bro-spinal  anatomy  will  be  furnished  to  the  American  reader  in 
the  forthcoming  American  edition,  which  by  more  careful  notes, 
better  illustrations,  and  above  all,  a  due  reference  to  cotemporary 
researches,  will  avoid  the  errors  as  well  of  the  original  as  of  the 
translation  before  us.  e.  c.  spitzka. 


III.— HANDWRITING  :  ITS  PHYSIOLOGY  AND  PATH- 
OLOGY. 

Die  Schkift:  Grundzuege  hirer  Physiologie  und  Pathologie. 
{^Handwriting:  its  Physiology  and  Pathology.)  Von  Dr. 
A.  Erlenmeyer.     Stuttgart:  Adolf  Bonz  &  Co.,  1879. 

In  his  preface  the  author  informs  us  that  he  has  collected 
specimens  of  handwriting  of  patients  for  some  years,  and  that 
on  reviewing  them  for  publication,  so  many  questions  turned  up 
that  he  was  forced  to  prepare  some  i^hysiological  ground  for  the 
subject;  hence  its  publication  in  the  form  of  a  brochure  of  some 
70  pages.  The  book  commences  Avith  some  reflections  on  the 
cause  of  the  direction  of  script.  The  habitual  writing  of  Euro- 
pean  nations  from  left  to   right,  the   author   attributes  to  the 
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greater  ease  with  which  motions  of  abduction  can  be  performed 
as  compared  with  adducting  movements,  since  in  abduction  the 
trunk  is  not  in  the  way.  But  this  view,  it  seems  to  us,  is  not 
borne  out  by  every-day  experience;  not  even  in  the  instances 
mentioned  by  Erlenmeyer,  such  as  piano-playing  and  turning  of 
a  crank,  movements  which,  according  to  liim,  are  more  easily 
executed  in  abduction  than  in  adduction.  But  Erlenmeyer  ai*- 
gues  further  that  left-handed  people  ought  hence  to  be  able  to 
write  more  easily  from  right  to  left,  and  cites  in  proof  the  ancient 
Jews,  whose  script  had  this  direction.  A  questionable  passage 
in  the  Talmud  is  interpreted  by  him  to  imply  the  frequency  of 
writing  with  the  left  hand  in  those  days.  In  a  spirit  of  specula- 
tion difficult  to  ui]derstand,  he  deduces  from  the  above  assertions 
conversely  that  our  right-handedness  is  acquired  by  writing  a 
script  running  from  left  to  right.  Tlie  first  chapter  concludes  with 
some  remarks  on  "  reversed  writing  "  (Spiegelschrift).  Buchwald 
has  recently  shown  that  patients  suffiBring  from  right-sided  hemi- 
plegia write  backhands  (^.  e.  reversed)  unconsciously  when  told 
to  use  the  left  hand,  so  that  their  script  can  be  read  best  with 
the  aid  of  a  mirror.  Erlenmeyer  cites  some  cases,  and  adds  that 
the  same  tendency  exists  also  in  all  children  when  writing  with 
the  left  hand.  The  speculative  tendency  embellishing  this  first 
chapter  is  fortunately  not  to  be  found  in  the  rest  of  the  book, 
which  is  written  on  the  whole  on  a  more  substantial  basis. 

In  the  following  chapter  the  author  condemns  tlie  usual  school 
directions  ordering  children  to  perform  the  writing  move- 
ments with  the  entire  hand,  instead  of  moving  the  fingers  alone, 
which  latter  motion,  he  claims  on  good  ground,  is  much  less 
fatiguing.  Another  point  insisted  upon  is  the  fact  that  the  most 
natural  way  is  to  write,  not  in  a  straight  line,  but  in  a  curve, 
the  radius  of  which  is  the  forearm  resting  upon  the  V^cranon  as 
the  centre.  Writing  in  a  straight  line  requii-es  a  constant  cor- 
rection of  the  natural  tendency,  which  not  all  persons  are  able  to 
achieve. 

Script  is  composed  of:  1,  up-strokes;  2,  down-strokes;  and  3, 
curved  lines.  1,  up-strokes  require  movements  of  extension. 
The  muscles  involved  are  the  extensor  dig.  comm.,  innervated 
by  the  radial  nerve  and  the  interossei  (of  the  first  two  fingers)  ac- 
tuated by  the  ulnaris,  while  the  thumb  is  kept  in  position  by  the 
united  action  of  the  extensor  poll,  long.,  opponens  and  adductor 
pollicis  muscles  (radial,  median  and  ulnar  nerves).  2.  The  down 
stroke  is  a  movement  of  flexion  (fiexor  digit  comm.  profund.). 
The  thumb  is  at  the  same  time  pulled  upon  by  the  fiexor  poll, 
longus,  while  in  sweeps  the  hand  itself  is  flexed  by  the  flexor 
carpi  ulnaris.  The  nerves  involved  are  the  median  and  ulnar 
nerves.  3.  The  curved  strokes  require  the  alternating  action  of 
the  above  muscles,  and  besides,  according  to  the  direction  of  the 
curve,  the  abductors  and  adductors  of  the  fingers.  Since  all 
nerves  of  the  forearm  are  called  into  action  during  writing,  the 
isolated  paralysis   of  one   of  them   Avill   not  render   one   set   of 
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movements  impossible,  but  will  be  manifested  in  writing  in  all 
strokes.  Paralysis  of  the  radial  nerve  alone  would  not  show  itself 
in  the  down  strokes. 

Since  the  mechanical  movements  required  in  writing  are  the 
same  in  all  persons,  one  might  expect  no  difference  in  different 
handwritings.  In  fact  there  is  very  little  when  children  first 
begin  to  learn  writing.  It  is  only  in  later  years  that  the  mental 
traits  of  persons  influence  their  handwriting.  The  changes  in 
handwriting  due  to  morbid  states  the  author  divides  very 
properly  into,  (1)  mechanical,  and  (2)  psychic  alterations.  The 
former  variety  refers  only  to  the  execution  of  the  letters;  its 
subdivisions  are  the  («)  ataxia,  and  (li)  the  tremulous  handwri- 
ting. The  psychic  alterations  of  writing  are  on  the  other  hand 
charact-erized  by  errors  in  spelling  and  grammaro  They  ai'e 
classified  by  Elrlenineyer  as  (1)  those  dependent  on  a  conscious 
impulse  (bewusst  zwangsartigen)  («)  Agraphia,  and  {h)  Para- 
graphia, and  (2)  the  voluntary,  but  unconscious  variety  {will- 
kurlich  unbewussten) — the  writing  in  general  paresis.  Writers' 
spasm  is  not  included  in  this  list,  since  it  either  appears  as  one 
of  the  mechanical  disturbances  or  renders  Avriting  altogether  im- 
possible. The  term  ataxia  is  applied  to  handwriting  by  the 
author  in  the  same  way  as  we  are  accustomed  to  speak  of  an 
ataxic  gait.  The  writing  is  characterized  by  awkward  and  ill- 
proportioned  execution  of  the  letters;  it  is  hence  more  or  less 
illegible.  Normally  this  form  of  writing  occurs  when  the  child 
first  begins  to  learn  writing.  It  is  in  that  case  the  result  of  im- 
perfect co-ordination  of  the  movements.  A  similar  inco-ordina- 
tion  results  from  affections  of  the  cerebrum  or  cerebellum,  or 
spinal  ataxia,  located  in  the  cervical  cord.  The  reconvalescence 
from  intense  infectious  fevers  disturbs  the  writing  in  the  same 
manner.  Intense  fatigue  can  produce  the  same  result,  as  can  be 
easily  shown  by  writing  after  over-exertion.  Acute  intoxication 
with  alcohol  or  chloral  will  also  render  the  writing  ataxic. 

The  tremulous  handwriting  is  not  necessarily  illegible.  It  is 
characterized  only  by  wavy  lines  instead  of  straight  strokes.  It 
occurs  normally  in  old  age,  as  well  as  in  all  conditions  of  tremor. 
All  persons  write  with  a  trembling  hand  when  subjected  to  cold. 
This  form  is  also  quite  marked  in  cases  of  chronic  alcoholism 
before  the  victim  has  obtained  the  desired  draught.  This  Avrit- 
ing  is  to  be  expected  in  disseminated  sclerosis,  rhythmic  chorea 
and  paralysis  agitans.  The  tremulous  movement  may  take  place 
in  any  one  plane.  If  they  occur  in  a  plane  perpendicular  to  the 
paper,  the  writing  must  consist  of  dotted  lines.  This  form  can 
be  readily  produced  in  the  normal  person  by  tetanizing  the  radial 
nerve  and  extensor  digit,  communis  muscles  by  an  induction 
current  while  writing. 

In  the  psychic  disturbances  of  writing  the  execution  of  the 
letters  may  be  perfect,  but  there  are  errors  in  spelling  and  gram- 
mar, or  the  sense  may  be  wanting  altogether.  In  agraphy  and 
paragrapfiy^  the  patient  knows  that  he  is  writing  incorrectly,  but 
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cannot  help  it.  In  general  jMresis,  on  the  other  hand,  the  patient 
writes  incorrectly  also,  thougli  not  in  the  sarae  manner  at  differ- 
ent times,  but  claims  that  he  is  correct.  The  former  disorders 
are  considered  in  a  very  lucid  manner,  the  same  mode  of  reason- 
ing being  applied  in  the  analysis  of  writing  which  Kussmaul 
uses  in  the  analysis  of  speech.  While  we  cannot  follow  the 
author  into  his  details,  some  idea  of  his  considerations  can  be 
obtained  from  the  following  classification: 

1.  Ataxic  agraphy — the  incapability  of  co-ordinating  the  let- 
ters distinct  from  the  mechanical' disturbance. 

2.  Amnesic  agraphy — the  loss  of  the  mental  images  (HJrinji- 
e^'ungsbilder)  of  the  different  letters. 

3.  Paragraphy — the  impossibility  of  adapting  the  correspond- 
ing letters  to  the  conceptions  (Yorstellungen). 

A  schema  of  the  brain  paths  concerned  in  writing  is  here  intro- 
duced. But  while  following  the  author  through  this  pleasantly 
written  part,  we  are  not  to  forget  that  this  is  also  purely  hypo- 
thetical. The  writing  in  general  paresis  becomes  complicated  as 
a  rule  with  one  or  both  forms  of  mechanical  disturbances  in  the 
latter  part  of  the  disease.  It  is  crowded  with  errors,  but  these 
are  not  due  to  the  impossibility  of  writing  otherwise;  the  patient 
can  readily  change  them,  and  if  sufficiently  attentive  will  even 
correct  them.  The  writing  in  general  paresis  bears  the  stamp  of 
the  disease  so  characteristic  in  the  different  movements. 

In  the  last  chapter  Erlenmeyer  sums  up  his  results  in  order  to 
estimate  their  importance  for  practical  purposes.  Plis  conclu- 
sions we  can  state  verbally: 

1.  The  writing  permits  an  early  diagnosis  of  an  organic  diffuse 
affection  of  the  cortex. 

2.  It  confirms  the  differential  diagnosis  between  the  above 
disorder  and  a  merely  sympathetic  cortical  affection. 

3.  By  means  of  the  writing  we  can  determine  whether  every 
case  of  general  paresis  is  of  a  syphilitic  origin. 

4.  Writing  enables  the  physician  to  prognosticate  with  cer- 
tainty the  cause  of  general  paresis. 

5.  The  writing  is  an  objective  test  for  the  therapeutic  success 
consequent  to  certain  drugs  or  the  application  of  the  constant 
current;  it  reveals  also  the  psychic  improvement  in  spontaneous 
remissions  of  certain  brain   diseases. 

Conclusion  Xo.  5  can  be  accepted  readih^  by  every  reader,  but 
the  other  statements  are  by  no  means  adequately  supported  by 
the  text  of  the  work  or  the  cases  given  in  illustration.  Like  so 
many  wa-iters  of  monographs,  Erlenmeyer  is  apt  to  overrate  the 
import  of  his  subject.  But  with  the  exception  of  those  parts 
already  referred  to  as  rather  speculative,  the  monograph  is  on  the 
whole  written  in  a  very  lucid,  cool  manner.  The  classification 
adopted  by  the  author  may  appear  artificial  on  glancing  hastily 
at  the  book,  but  a  careful  study  of  the  excellent  plates  appended 
Avill  convince  any  one  that  the  grouping  of  the  disturbances  of 
writing  is  well  founded.      On  the  whole  a  clinicist  of  experience 
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will  hardly  find  any  direct  clinical  statement  in  the  book  which 
is  entirely  new,  but  the  arrangement  of  the  subject,  which,  by 
the  way,  has  never  been  handled  similarly,  as  well  as  the  sound 
discussion,  render  tlie  book  wortliy  of  careful  reading.       h.  g. 


IV.  _ ACUTE  ASCENDING  PARALYSIS. 


T.  Recherches  sur  les  Lesions  du  Systeme  Nerveux  dans  la 
Paralysie  Ascexdaxte  aigxe.  Par  le  Dr.  J.  Dejerine, 
Ancien  Interne  des  Hopitaux  le  Paris,  Member  laureat  de  la 
Societe  Anatomique  (Prix  Godard,  1879).  Paris,  1879. 
[Researches  in  regard  to  Lesions  of  the  Kerrons  System  i)i 
Acxte  Ascending  Paralysis.) 

II.    CONTRIBUTIOX    A    l'HiSTOIRE    DES    NeVRITES — N  EVRITES  DlS- 

SEMiXEE.  Par  le  Dr.  J.  Gros,  Ancien  Interne  des  Hopitaux 
de  Lyon.  Paris,  1879.  [Contrihution  to  the  History  of 
Neuritis.) 

Since  Landry,  in  1859,  first  directed  attention  to  them,  a  class 
of  cases  of  paralysis  have,  in  great  measure,  been  a  j^^zzle  to 
pathologists.  At  first  it  was  hardly  credited  that  they  consti- 
tuted a  distinct  disorder,  and  they  were  considered  by  most 
writers  to  be  only  peculiar  instances  of  rapid  myelitis,  to  which 
thej^  have  much  resemblance  in  their  clinical  features.  But  care- 
fully reported  observations  by  such  observers  as  Vulpian,  Hay- 
em,  Westphal,  and  others,  have  demonstrated,  at  least  approxi- 
mately, that  they  deserve  to  rank  as  a  distinct  affection,  patho- 
logically and  even  clinically  separate  from  any  ordinary  forms 
of  myelitis  or  other  spinal  disorder.  The  two  monographs,  the 
titles  of  which  head  this  notice,  are  among  the  latest  contribu- 
tions to  the  literature  of  the  subject,  and  as  such  they  deserve 
our  attention. 

M.  Dejerine's  memoir  is  a  critical  study  of  the  pathology  of 
the  disorder.  He  first  opens  with  a  historical  review  of  the 
subject,  in  the  course  of  which  he  also  lays  down  the  plan  on 
which  he  proposes  to  treat  the  subject.  He  shows  how,  in  late 
years,  while  the  researches  of  Charcot,  Vulpian,  and  others,  at 
the  Sal[ietriere  had  elucidated  the  patholog}:  and  history  of  mye- 
litis, that  a  few  careful  observations  by  Pellegrino  Levi,  Petitfils, 
Hayem  and  Westphal,  in  which  careful  microscopic  examinations 
were  made  of  the  cord,  and  no  lesions  discovered,  have  given 
ground  for  the  recognition  of  Landry's  disease  as  a  distinct  mor- 
bid s[)ecies.  Some  observations  he  rejects  as  imperfect,  such  as 
those  of  Chalvet  and  Calastri,  and  all  those  in  which  the  case 
terminated  otherwise  than  fatally,  and  with  an  autopsy.  He 
believes  with  Vulpian,  that  there  is  no  proof  that  these  latter 
were  actually  cases  of  acute  ascending  paralj-sis  of  Landry,  as- 
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sumingthat  no  well  authenticated  case  of  the  disease  has  termi- 
nated in  recovery;  we  shall  have  occasion  to  notice  this  manner 
of  view  farther  on. 

M.  Dejerine  begins  his  second  chapter  with  the  statement  that 
he  had  been  led  to  give  special  attention  to  the  spinal  nerve  roots 
and  with  a  brief  account  of  his  methods  of  microscopic  prepara- 
tion. His  memoir  is  essentially  an  anatomo-pathological  one, 
and  the  clinical  features  of  Landry's  disease  are  not  its  main 
objects.  Nevertheless,  these  features  form  the  subject  of  this 
second  chapter,  which  is  made  up  chiefly  of  the  history  and  dis- 
cussion of  two  cases  of  the  disorder;  one  a  personal  observation 
of  the  author,  now  for  the  first  time  published,  and  the  other  a 
re-statcmeiit  of  a  case  already  reported  by  MM.  Dejerine  and 
Goetz,  in  the  Archives  de  Physiologie  for  1876.  These  cases 
leave  little  or  nothing  to  ask  for  in  regard  to  completeness  of  the 
clinical  record;  this  is  especially  tiie  case  with  the  first,  which 
the  author  considers  a  tyjjical  case  of  acute  ascending  paralysis. 
He  sums  up  its  clinical  history  as  follows:  "The  patient,  without 
any  pathological  antecedents,  entered  the  hospital  on  account  of 
a  cei'tain  degree  of  weakness  of  the  legs,  of  which  he  had  been 
complaining  for  a  few  days;  this  motor  trouble  was  so  little 
apparent  that  we  first  suspected  malingering.  After  a  few  days, 
however,  there  was  observed  a  slight  choreic  condition  in  the 
execution  of  movements,  then,  suddenly,  seven  days  after  his 
admission,  he  was  seized  with  paraplegia,  at  first  slight,  then  be- 
coming complete,  it  ascended,  gained  the  trunk  and  upper  mem- 
bers, and  proved  fatal  in  seven  days  from  asphyxia.  During 
the  whole  duration  of  the  disease  the  sensibility  remained  abso- 
lutely normal;  no  trophic  skin  disorder,  no  paralysis  of  the 
s)>hincters,  no  fever,  save  on  the  last  day.  Very  well-marked 
diminution  of  electric  contractility." 

We  might  as  well  here  give  our  author's  general  description  of 
the  disorder  which  follows  the  discussion  of  his  second  case,  and 
presents  a  clinical  picture  of  the  aifection  as  M.  Dejerine  under- 
stands it.  He  says:  "In  these  two  cases  we  have  to  do  with 
individuals  in  previous  good  health,  who  are  seized  suddenly  and 
without  any  appreciable  cause,  with  weakness  of  the  limbs.  Tliis 
para])legia  presents  the  characters  that  struck  Landry's  attention, 
and  which  have  been  observed  by  nearl}^  all  of  his  successors.  At 
first  slight,  it  rapidly  increases  and  becomes  complete;  it  is  a 
flaccid  paralysis  witli.out  contractions  or  any  exaggeration  or  abo- 
lition of  reflex  movements,  which  are  generally  normal  as  in  our 
cases.  We  cannot,  by  the  brusque  flexion  of  the  foot,  produce 
any  of  the  phenomena  studied  in  France  under  the  name  of  '  reflex 
tremor  of  the  foot.'  *  *  *  The  percussion  of  the  patellar  or 
Achilles  tendons  causes  none  of  the  special  reflexes  studied  in 
Germany  in  later  years  by  Erb  and  Westphal.  In  a  word,  the 
])ara]>legia  is  absolute,  without  ai)preciable  exaggeration  of  any 
reflex  phenomena. 

"  Then  after  a  longer  or  shorter  time,  generally  within  one  or 
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two  days,  the  paralysis  gradually  ascends,  it  reaches  the  muscles 
of  the  abdomen,  the  thorax,  the  arms,  the  respiration  becomes 
more  and  more  exclusively  diaphragmatic,  the  diaphragm  itself 
becomes  involved,  and  the  patient  dies  asphyxiated  in  a  few  days 
from  the  beginning. 

"  This  rapidity  of  the  progress  of  the  paralysis  has  been 
noticed  by  all  observers;  it  is  sometimes  astonishingly  rapid,  and 
causes  death  in  two  or  three  days.  As  in  other  previous  obser- 
vations, we  note  in  our  two  cases  the  absolute  retention  of  the 
sensibility  of  all  forms,  tact,  temperature,  pain;  this  symptom  is 
of  great  specific  value,  and  in  the  majority  of  the  cases  published 
to  date,  we  have  always  found  this  function  unimpaired  or  very 
slightly  affected.  *  *  *  The  skin  and  the  cellular  tissue  are 
intact  during  the  whole  progress  of  the  disease,  there  is  no 
a'dema,  i]one  of  the  cutaneous  trophic  disorders  so  frequent  and 
rapidly  developing  in  acute  myelitis. 

"  Finally,  as  regards  various  viscera,  we  have  met  with  no 
symptom  that  could  be  attributed  to  a  medullary  affection.  The 
temperature  in  one  of  our  two  cases  was  normal  during  the  whole 
course  of  the  disorder  except  on  the  day  of  his  death;  in  the 
other  it  varied  each  evening,  some  tenths  of  a  degree  above  the 
normal." 

The  post-mortem  examination  in  each  case  revealed  nothing 
abnormal  in  the  cord  or  medulla,  but  tlie  anterior  spinal  nerve 
roots  were  found  more  or  less  altered  or  atrophied,  and  in  the 
first  this  could  also  be  traced  in  the  intra-muscular  nerves;  the 
posterior  roots  were  healthy. 

Having  thus  given  an  account  both  historical  and  clinical  of 
the  disorder,  M.  Dejerine  devotes  the  remaining  portion  of  his 
memoir  to  its  pathology.  The  results  of  examinations,  so  striking 
for  the  absence  of  spinal,  and  the  presence  of  nerve-root  lesions, 
are  taken  up  and  discussed  with  all  the  light  that  can  be  thrown 
by  the  researches  of  others  as  found  in  medical  literature.  First 
is  asked  the  question,  Is  the  alteration  of  the  nerve  roots,  which 
is  found  in  these  cases  and  which  is  identical  with  the  degen- 
eration of  the  Wallerian  section  of  nerves,  merely  a  passive 
])rocess  or  a  neuritis  ?  He  concludes  that  the  latter  is  the  case,  and 
not  an  interstitial,  but  a  parenchymatous  neuritis,  and  adopts  the 
view  of  Waller  and  A'idpian,  that  the  trophic  influence  for  these 
anterior  nerve  roots  is  derived  from  the  anterior  grey  cornua  of  the 
cord,  rather  than  that  of  CI.  i^ernard,  who  held  that  the  spinal  in- 
fluence was  inhibitory  and  modulating  instead  of  exciting.  Hut 
the  nature  of  the  special  lesion  itself  is  not  the  most  important 
matter;  how  it  is  brought  about  is  the  most  important  question  of 
the  pathology  of  the  disease.  And  here  comes  in  the  question, 
that  has  been  discussed  for  a  number  of  jears,  especially  in  Ger- 
man)',  as  to  the  existence  of  a  genuine  disseminated  neuritis,  a 
neuritis  migrans  passing  from  the  nerve  to  the  cord  and  from 
nerve  to  nerve,  not  preserving  its  continuity  necessarily,  as  an  ac- 
tual inflammation  at  all  points.     M.  Dejerine  considers  this  an  un- 
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demonstrated  hypothesis,  at  least  so  far  as  a  generalized  dissemi- 
nated neuritis  is  concerned.  An  observation  of  Eichhorst's, 
which  that  author  had  called  a  case  of  neuritis  migrans  or  neu- 
ritis asccndens,  is  quoted  and  discussed.  It  appeal's  to  us  to  be 
simply  a  well-marked  case  of  Landry's  disease,  but  with  some 
peculiarities,  such  as  sensory  involvements  that  separate  it  from 
the  usual  type  of  cases  of  this  disorder.  The  cord  and  brain 
wei'e  found  apparently  intact,  but  the  nerves  of  the  arms  were 
found  to  be  in  a  condition  of  active  congestion;  the  anterior 
roots  and  the  peripheral  nerves  of  other  portions  of  the  body 
were  not  examined.  The  case  is  in  itself  incomplete,  but  it  is 
suggestive,  and  there  is  nothing  but  purely  negative  evidence, 
and  that  due  to  its  imperfect  examination,  to  prevent  its  being 
classed  as  a  case  of  acute  ascending  paralysis.  Our  author  is 
therefore,  we  think,  correct  in  his  judgment  as  to  the  proper  ref- 
erence of  this  case. 

The  discussion  of  the  facts  and  theories  of  neuritis  and  their 
application  to  pathology  in  the  cases  of  atrophies,  reflex  paraly- 
ses, etc.,  is  close  and  full,  and  the  author  concludes,  himself,  that 
the  only  plausible  hypothesis  to  account  for  the  degenerations  in 
the  nerve  roots  met  with  in  these  cases  of  ascending  paralysis  is 
that  of  an  alteration  of  the  anterior  grey  matter  of  the  cord. 
But  he  leaves  us  in  doubt  as  to  wliat  the  alteration  may  be, 
favoring,  however,  the  idea  that  it  is  a  purely  dynamic  one,  mod- 
ifying the  trophic  action  of  the  centres  in  the  anterior  grey 
horns,  instead  of,  as  he  says,  an  ascending  neuritis.  The  caution 
with  which  he  guards  his  statement  of  belief  in  the  alterations 
of  these  anterior  horns,  seems  to  us  needless.  The  possibility 
of  a  protopathic  neuritis  affecting  the  anterior  roots  simultane- 
ously without  participation  of  the  cord,  is  too  great  a  tension  on 
a  reasonable  imagination  to  be  admitted,  according  to  our  view^ 
of  the  case. 

The  theory  of  a  general  toxa^mic  condition  developing  itself 
in  Landry's  disease,  especially  on  the  cord,  that  has  with  certain 
reservations  been  supported  by  some  authors  of  note,  such  as 
Hayem  and  Westphal,  is  not  credited  by  M.  Dejerine,  who  could 
discover  no  evidence  of  any  toxeemic  conditions  in  the  two  cases 
that  came  under  his  own  observation.  The  clinical  features  of 
the  disease  as  well  as  the  revelations  of  the  autopsy  exclude 
myelitis;  the  affinity  with  anterior  polio-myelitis  that  has  been 
maintained  by  some,  is  likewise  discredited  on  account  of  the 
absence  of  anatomically  demonstrable  alterations  of  the  anterior 
spinal  horns.  The  author  adds,  tliat  there  is  in  the  clinical  pro- 
gress of  ascending  paralysis  a  capital  point  of  difierence  between 
it  and  myelitis  of  the  anterior  horns:  that  is,  its  constant  latal 
termination.  We  would  only  say  in  regard  to  this,  that  if,  as 
M.  Dejerine  seems  to  liold,  an  autopsy  is  essential  to  confirm  the 
diagnosis,  it  is  too  much  to  say  that  the  clinical  history  afibrds 
adequate  means  to  its  recogniiion.  As  stated  eailier,  he  rejects 
all  rejiorted  cases  that  terminated  in  recovery  from  the  category 
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of  Landry's  disease;  a  practice  common  enough  among  exact 
pathologists,  in  reference  to  obscure  or  unfrequent  disorders,  but 
one  which  when  generalized  upon  as  in  the  present  case  appears 
to  us  to  involve  as  much  of  assumption  as  anything  that  these 
same  generalizers  condemn. 

A  noticeable  omission  in  the  discussion  of  neuritis  migrans, 
which  takes  up  so  large  a  part  of  the  monograph,  is  that  of  any 
mention  of  the  pathological  and  clinical  history  of  tetanus, 
which  so  frequently  suggests  ascending  neuritis.  Indeed,  we 
have  long  been  of  the  opinion  that  it  could  have  no  other  path- 
ological process  for  its  basis,  and  nothing  in  any  recent  researches 
has  justified  any  change  of  views. 

The  conclusions  of  the  memoir  are  stated  by  the  authors  as 
follows: 

1.  "Tiiere  exists  in  ceilain  cases  of  ascending  jjaralysis  an 
alteration  of  the  anterior  roots. 

2.  "This  alteration,  which  involves  a  certain  number  of 
fibres  in  each  root,  is  likewise  met  with  in  the  muscular  nerves. 

3.  "This  alteration,  analogous  to  that  which  we  observe  in 
the  peripheral  end  of  a  divided  nerve,  is  probably  of  an  inflam- 
matory nature  (parenchymatous  neuritis). 

4.  "  We  do  not  believe  tliat  this  alteration  of  the  roots  is 
primary,  or  that  it  constitutes  the  sole  lesion  of  ascending  paral- 
ysis; we  believe,  rather,  that  it  is  consecutive  to  an  alteration  of 
the  grey  substance  of  the  spinal  cord,  an  alteration  as  yet  inac- 
cessible to  our  present  means  of  investigation,  but  which  seems 
probable  from  the  clinical  progress  of  the  disease." 

M.  Gros'  memoir  is  on  a  somewhat  diSereut  plan  from  the 
other,  though  treating  of  the  same  subject.  Instead  of  a  close, 
critical  discussion  of  pathology,  we  have  a  comprehensive  paper 
on  a  class  of  cases  of  which  the  paralysis  of  Landry  is  only  one 
type  or  termination.  Dr.  Gros  includes  under  his  head  of  dis- 
seminated neuritis,  three  categories  of  cases,  of  which  he  gives 
ten  observations  in  full  detail,  culled  from  the  writings  of  I)u- 
menil,  Lancereaux,  Desnos  and  Pierret,  Tripier,  Eichhorst  and 
others.  The  following  are  his  three  forms  of  disseminated 
neuritis: 

I.  "An  acute  form  lasting  three  weeks  (obs.  IX.),  but  too 
rapid  to  permit  muscular  atrophy  to  be  clinically  demonstrated, 
and  terminating  in  death. 

II.  "  A  sub-acute  form  lasting  from  six  months  to  a  year,  in 
some  instances  tterminating  in  recovery,  and  remaining  localized 
in  one  point,  with  more  or  less  complete  recuperation  of  move- 
ment, but  with  no  assurance  against  a  new  attack  (obs.  II.,  III., 
IV.,  VI.,  X),  but  in  other  cases  terminating  in  death  (obs.  VI.). 

III.  "A  chronic  form,  the  most  frequent,  may  continue  as 
long  as  five  years  (obs.  I.,  V.).  It  is  in  this  form  that  we  can  now 
rank  obs.  VIII.,  where  the  disease  remaining  quiet  and  without 
revealing  itself  otherwise  than  by  a  few  pains,  for  a  period  of 
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thirty-six  years,  suddenly  revived  and  killed  the  patient  in  a  few 
days." 

It  will  be  seen  from  the  above  that  M.  Gros'  disseminated 
neuritis  includes  a  larc:e  class  of  cases  not  exactly  corresponding 
in  clinical  history  with  the  typical  acute  ascending  paralysis  of 
Landry.  Nevertheless,  if  the  species  is  to  be  based  on  the  path- 
ological lesions  so  far  as  known,  rather  than  on  the  symptoms, 
he  is  right  in  his  classification,  as  it  appears  to  us. 

Of  course  with  so  niany  of  these  cases  having  a  possibly  favor- 
able termination,  the  question  of  treatment  is  of  importance. 
After  his  chapters  on  diagnosis,  etc.,  the  author  ends  his  memoir 
with  one  on  the  medical  and  surgical  management  of  the  disor- 
der. Besides  the  measures  indicated  on  general  principles,  elec- 
tricity, counter-irritation,  etc.,  he  mentions  among  the  appliances 
that  may  be  employed,  hypodermic  injections  of  nitrate  of  silver 
and  chloroform,  and  the  operation  of  neurotomy.  The  memoir, 
without  being  very  profound  or  exhaustive,  is  well  worthy  of 
attention. 
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VI.  A  Clixical  Treatise  ox  Diseases  of  the  ISTekvous  Sys- 
tem. By  M.  Rosenthal.  Witli  a  Preface  by  Prof.  Charcot. 
Translated  from  the  Author's  Revised  and  Enlarged  Edition, 
by  L.  Putzel,  M.  D.  '  2  volumes.  1879.  New  York:  Wm. 
Wood  &  Co. 

I.  We  have  already  reviewed  the  French  edition,  of  which 
this  is  a  translation,  and  will  only  mention  such  matters  as  ap- 
pear worth  noticing  in  this  English  version. 

The  translator  has  taken  the  liberty  of  abridging  the  work;  as 
he  says,  "In  order  to  bring  the  subject  within  the  required  limits 
it  has  been  necessary  to  condense  as  much  as  the  preservation  of 
the  original  plan  of  arrangement  would  permit,  and  at  the  same 
time  to  eliminate  everything  that  was  not  essential  to  the  sub- 
ject. Hence,  perhaps,  the  most  interesting  portion  of  the  work, 
that  which  dealt  particularly  with  illustrative  cases  and  extended 
description,  was  unwillingly  sacrificed  in  order  to  present  the 
work  in  its  abridged  form." 

Of  the  translation  we  need  not  say  much;  it  is,  for  the  most 
part,  fairly  done,  though  it  must  be  admitted  that  it  might  be 
improved. 

The  most  objectionable  feature,  however,  is  the  appending  of 
the  other  memoir  of  the  author,  "  Poisons  of  the  Intellect,"  to 
the  volume.  It  contributes  nothing  to  the  scientific  character 
of  the  volume,  and  the  recommendation  by  the  author  and  inser- 
tion by  the  translator  causes  both  to  appear  at  a  disadvantage. 
It  would  have  been  much  more  in  place  in  a  popular  magazine. 

II.  This  comprehensive  little  contribution  to  cerebral  anatomy 
and  topography  is  the  latest  of  Prof.  Pansch's  valuable  publica- 
tions. He  suggests  a  nomenclature  wholly  different  from  his 
collaborators'  and  that  which  he  himself  has  used  in  past  years. 

He  separates  fissures  from  sulci,  and  making  the  first  named 
the  more  important,  confines  the  latter  designation  to  cortical 
furrows  beginning  in  the  6th  month  of  foetal  life.  His  omission 
of  tiie  two  sulci  inferior  to  the  temporalis  superior  of  Ecker, 
wliile  retaining  the  convolutions  of  which  they  form  the  bounda- 
ries, does  not  seem  proper.  The  other  authors  find  these  sulci 
too  useful  as  landmarks  to  be  ignored  so  completely. 

The  joining  the  prtecentral  sulcus  to  the  inferior  frontal,  and 
thus  departing  from  the  methods  of  his  companions  in  this  field, 
we  must  regard  as  unfortunate,  for  two  reasons:  primarily,  it 
necessitates  a  change  from  the  system  of  numbering  and  desig- 
nating the  lobules  in  that  region,  uniformly  adopted  by  anato- 
mists who  treat  of  the  subject;  secondly,  it  will  be  productive 
of  as  much  confusion  as  the  older  want  of  separation  between 
the  occipital  and  calcarine  fissures,  merely  because  in  some  cases 
they  were  confluent. 

With  such  exceptions  we  cannot  but  regard  Prof.  Pansch's 
little  book  as  a  step  in  the  right  direction  toward  a  correct  class- 
ification.    Diagnosticians,    students  of  cerebral   localization    of 
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functions,  and  pathological  anatomists  generally  should  thank 
this  hard-working  author  for  this  effort  toward  a  more  correct 
nomenclature.  s.  v.  c, 

III.  This  is  one  of  Wood's  dollar  series  of  republished  medi- 
cal works,  and  one  that  appears  to  us  to  be  of  considerable  value. 
The  American  editor  has  considerably  condensed  the  English 
original,  and  has  made  a  number  of  additions  and  changes  to 
bring  the  work  into  convenient  compass,  and  to  render  it  more 
serviceable  to  the  American  reader.  As  it  comes  from  his  hands 
we  should  think  it  decidedly  improved. 

This  volume  only  contains  accounts  of  medicinal  agents  of 
organic  origin,  and  therefore  is  far  from  being  a  complete  hand- 
book of  therapeutics,  but  it  seems  quite  complete  so  far  as  it 
goes.  The  arrangement  is  botanical,  and  therefore  all  troubles 
as  to  therapeutic  classification  are  avoided.  Considering  the 
low  price  and  the  general  merits  of  the  volume,  the  publishers 
have  done  a  good  work  in  thus  ]jresenting  it  to  the  American 
medical  profession. 

IV.  These  two  little  volumes,  both  hailing  from  Detroit,  are 
quite  complete  in  their  way.  The  first  contains,  besides  the 
usual  list  of  remedies  and  their  doses,  a  list  of  pharmacopoeial 
preparations  showing  their  composition,  with  remarks  on  the 
method  of  their  preparations,  list  of  incompatibles,  of  poisons 
and  their  antidotes,  together  with  the  principal  and  most  useful 
chemical  tests,  and  tests  for  urine  examinations,  obstetric  memo- 
randa, visceral  measurements,  directions  for  emergencies,  etc., 
etc.  The  second,  besides  many  of  these,  has  a  list  of  diseases 
and  their  remedies,  and  a  chapter  on  general  symptomatology, 
which,  though  more  scientific,  reminds  us  much  of  the  family 
homeopathic  manuals  so  commonly  seen  in  the  hands  of  dosing 
mothers,  which,  with  their  accompanying  cases  of  sugar  pellets, 
have  so  often  relieved  the  parent's  anxiety  to  do  something.  It 
would  serve  as  a  handy  book  for  the  sailor  or  traveler  who 
would  care  to  be  his  own  doctor. 

It  is  common  to  disparage  this  class  of  books,  and  to  say  that 
a  competent  physician  has  no  need  of  them.  We  do  not  share 
this  opinion,  and  are  inclined  to  think  that  its  motive  is  not  alto- 
gether unakin  to  a  sort  of  sciolism  which  forms  so  serious  a  temp- 
tation to  many  in  the  profession.  Few  doctors  would  care  to  con- 
sult a  dose  book  before  their  patients,  and  yet  the  time  frequently 
occurs  when  such  a  proceeding  might  be  advantageous.  They 
are  often,  as  in  the  present  cases,  ahead  of  the  pharmacopoeia 
and  the  usual  manuals  in  mentioning  nov6lties  in  therapeutics, 
and  while  every  physician  should  have  a  ready  knowledge  of  the 
standard  remedies,  there  are  occasions,  and  we  think  they  are 
not  infrequent,  when  the  most  experienced  one  might  profit  from 
a  moment's  consultation  with  a  little  pocket  volume  such  as  these. 
It  must  be  recollected,  that  it  is  not  merely  the  question  as  to 
dose,  but  those  in  i-egard  to  compatibility,  solubility,  aiid  anti- 
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dotes,  etc.,  that  are  answered  by  such  volumes  as  these.  When 
carefully  and  properly  compiled  they  can  be  very  useful,  and  we 
see  no  more  impropriety  in  their  consultation  by  physicians  than 
in  the  use  of  a  pocket  dictionary  by  a  student. 

Dr.  Leonard's  Avork,  it  is  stated,  has  been  carefully  proof-read 
some  ten  different  times  by  seven  different  persons,  and  it  seems 
to  be  quite  free  from  errors,  though  we  notice  some  omissions. 
The  other  little  volume  of  Dr.  Morse  Stewart's  does  not,  on  the 
rapid  examination  we  liave  given  it,  show  any  important  mis- 
takes. 

V.  The  translators  of  this  work  say  in  their  preface  "  We  do 
not  know  of  a  single  work  in  the  English  language  where,  in  a 
concise  form,  so  many  valuable  suggestions  and  practical  hints 
are  offered,  both  as  regards  analysis  and  diagnosis.  The  book 
does  not  pretend  to  be  an  elaborate  and  exhaustive  treatise  on 
the  diseases  of  the  genito-urinary  organs;  such  an  idea  is  at 
once  precluded  by  the  title  and  size  of  the  work.  It  merely 
claims  to  contain  all  that  is  necessary  for  the  student  and  prac- 
ticing physician."  While  this  may  be  and  probably  is  too  un- 
qualified an  assertion,  it  nevertheless  appears  to  be  a  work  of 
real  value,  and  one  which  the  translators  have  done  a  service  to 
their  countrymen  in  translating.  That  it  had  already  appeared 
in  other  languages  than  the  German  is  a  fact  that  speaks  well 
for  its  merits. 

Tlie  translation  appears  to  be  creditably  done,  though  we  have 
had  no  opportunity  of  comparing  it  with  the  original.  The 
translators  have  added  besides  the  plates  that  appeared  in  the 
original  edition  still  others  from  Ultzmann  and  Hofmann's  Atlas 
of  Urinary  Sediments,  and  the  general  appearance  and  make-up 
of  the  work  is  very  fine. 

YI.  In  a  former  issue  of  this  journal  (Oct.,  1876)  we  reviewed 
at  some  little  length  Rosenthal's  Klinik  der  HervenJcranhheiten 
in  the  original,  and  the  favorable  opinion  of  it  there  given  needs 
only  to  be  referred  to  here.  The  publishers  have  done  well  to 
include  this  work  in  their  cheap  series;  it  is  better  than  a  repub- 
lication of  English  works  dating  several  years  back. 

The  translation  appears  to  be  pretty  well  done;  we  should 
think  from  some  signs  that  the  French  edition  had  been  used  to 
some  extent  in  its  preparation.  It  includes  Prof.  Charcot's  in- 
troduction to  that  translation,  which  is  itself  a  very  strong  re- 
commendation of  the  work. 
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IT  certainly  cannot  be  considered  other  than  appropriate, 
that  we  should  congratulate  our  eminent  co-worker — Dr. 
Hammond — on  his  restoration  to  the  high  rank  he  had 
attained  in  the  medical  department  of  the  army  of  the  United 
States,  during  the  early  part  of  the  civil  war,  and  on  the  com- 
pleteness of  his  final  vindication  from  the  misdemeanors, 
which  it  has  been  since  seen,  M'ere  so  unjustly  imputed  to 
him. 

Dr.  Hammond  may  have  even  grave  faults,  as  some  have 
thought,  but  no  one  familiar  with  his  history  during  and  since 
the  wai",  will  in  candor,  withhold  a  sincere  admiration  for  the 
courage,  industry,  indomitable  perseverance  and  elasticity  of 
spirit  which  he  has  shown,  in  the  midst  of  a  host  of  difficul- 
ties which  would  have  disheartened,  or  even  crushed  an  ordin- 
ary man. 

He  has  triumphed  over  them,  and  has  placed  himself,  in 
many  respects,  at  the  head  of  his  profession  in  his  own 
country,  and  has  made  himself  widely  and  favorably  known 
abroad.  All  this  has  been  accomplished  in  a  comparatively 
short  period  in  time,  and  by  his  personal  exertions,  apart  from 
outside  aid,  and  even  in  spite  of  hostile  opposition. 

Dr.  Hammond  has  not  yet  passed  his  prime,  and  retains  in 
full  measure  his  physical  and  mental  powers,  and  lives  in  the 
enjoyment  of  a  notable  success,  both  as  a  practitioner  and 
author,  especially  in  nervous  and  mental  diseases — in  that 
high  and  difficult  department  in  medicine,  which  he  was  the 
first  among  American  physicians  to  occupy  in  a  prominent 
manner. 

May  he  long  live  to  enjoy  the  well  earned  rewards  of  a  suc- 
cessful professional  life. 
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We  have  received  the  prospectus  of  a  new  quarterly  neu- 
rological journal,  "  The  Alienid  and  Neurologist,''  to  appear 
about  the  tirst  of  January.  It  is  to  be  under  the  editorial  and 
business  management  of  Dr.  C.  H.  Hughes,  who  is  favorably 
known  to  very  many  of  our  readers  as  a  prominent  ex-asylum 
superintendent  and  writer  on  neurological  subjects.  The 
scope  of  the  proposed  periodical  is  indicated  in  its  name,  but 
we  understand  that  it  will  also  give  brief  records  of  general 
medical  progress,  and  that  its  principal  aim  will  be  to  intro- 
duce psychiatric  and  neurological  subjects  to  the  general  prac- 
titioner.    We  wish  the  new  journal  all  the  success  it  merits. 
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a.— ANATOMY  AND  PHYSIOLOGY  OF  THE  NERVOUS 

SYSTEM. 


Terminations  of  Sensory  Nerves. — In  an  inaugural  thesis  {Beitriige 
zur  Kenntniss  der  Endigung  der  sensiblen  Nerven,  Strasburg,  1879),  calling 
for  a  notice,  quite  exceptional  for  that  class  of  literature,  Dr.  V.  Izquierdo 
communicates  his  own  observations  on  the  above  subject,  tlie  work  having 
evidently  been  done  in  Waldeyer's  laboratory. 

He  prefaces  his  remarks  with  an  exceedingly  full,  but  not  critical,  digest 
of  the  literature. 

The  nerves  of  the  cornea  were  examined,  in  the  first  jilace,  mainly  with 
Ranvier's  mode  of  gold-staining.  According  to  this  method,  the  freshly 
excised  cornea  is  placed  during  five  minutes  into  filtered  lemon  juice,  here- 
upon immersed,  for  the  space  of  20  minutes,  in  3  ccm.  of  a  1-per  cent, 
solution  of  chloride  of  gold,  and  finally  kept  during  3  to  4  days  in  80  ccm. 
.distilled  water,  containing  2  drops  of  acetic  acid.  After  hardening  in 
alcohol,  sections  were  made  in  both  directions,  or  the  entire  cornea  was 
examined  after  mechanical  removal  of  the  epithelium. 

The  animals  employed  were  rabbits,  pigeons,  and  canary  birds — birds 
showing  especially  well  the  termination  of  the  nerves  in  the  cornea  proper. 
Passing  directly  to  the  finer  fibres,  he  describes  the  formation  of  the  stro- 
ma plexus,  immediately  underneath  the  anterior  lamella  in  rabbits,  but 
more  posterior  in  birds.  At  the  points  of  junction  of  the  fibrillae,  cells 
are  found  resembling  ganglionic  cells,  but  in  reality  belonging  to  the  con- 
nective tissue.  At  these  places  there  exists  also  an  accumulation  of  cement, 
stained  red  by  gold.  From  this  plexus  two  sets  of  fibrillar  can  be  ti'aced, 
the  short  rami  perforantes  passing  tlnough  the  anterior  lamella,  and  ending 
in  the  epithelium,  and  a  set  of  longer  filjres  terminating  in  the  substance 
proper  of  the  cornea.  These  longer  fibrillae  pursue  their  course  either  in 
separate  channels,  tunneled  through  the  cornea,  or  pass  along  in  the  canali- 
culi  of  the  corneal  corpu-scles,  hence  bending  occasionally  at  right  angles. 
They  rarel}^  remain  in  one  lamella,  but  pass  obliquely  forwards  or  back- 
wards. They  terminate  eitlier  abruptly  with  free  ends,  or  connect  with  the 
protoplasmic  process  of  the  corneal  corpuscles.  The  latter  mode  is  very  well 
shown  in  the  annexed  plates;  but  the  drawings  would  certainly  be  more 
trustworthy  were  they  to  represent  the  entire  field  of  the  microscope,  and 
not  only,  as  is  stated,  nerve-fibril  and  cell. 

The  rami  perforantes,  after  passing  through  Bowman's  membrane,  form 
a  set  of  tassel-like  tufts — the  so-called  sub-epithelial  jdIcxus.  The  author 
agrees  with  Krause  in  locating  the  plexus  immediately  outside  of  the  "  foot 
plates"  of  the  deepest  layer  of  epithelial  cells.     In  the  description  of  the 
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termination  of  the  fibres,  the  author  confirms  Hoj^er.  The  fibrils  pass  an- 
teriorly up  to  the  most  superficial  epithelial  cells,  beneatli  which  they  bend 
at  right  angles,  or  nearly  so,  and  pursue  a  short  course  in  a  direction  par- 
allel to  the  surface  of  the  cornea.  This  last  portion  of  the  fibrillse  is  not 
thinner  than  the  rest.  The  fibrilloe  cross  each  others'  paths  in  many  places, 
but  do  not  anastomose  ;  they  are  distinctly  varicose,  l^ey  end  abruptly, 
s&metimes  witJi  a  rounded  end,  hut  which  is  not  thicker  than  an  ordinary  va- 
ricosity. 

The  tactile  globules  in  the  beak  of  the  duck  are  the  next  objects  described. 
We  need  not  follow  him  in  this,  since  he  agrees  fully  with  the  description 
of  Hesse. 

Studying  the  development  of  these  bodies,  he  found  the  "  covering  cells  " 
derived  from  the  epithelium,  which,  when  separated  from  the  rest  of  the 
epithelium,  receive  a  capsule  of  connective  tissue,  while  the  nerve-fibres 
advance  and  finallj-  enter  the  tactile  globule. 

In  the  next  place  the  terminal  bulbs  {Endkolben)  in  the  clitoris  of  the  rab- 
bit are  described.  The  method  consisted  in  immersion  of  the  excised 
organ  in  a  3-per  cent,  solution  of  acetic  acid,  for  the  space  of  three  days, 
removal  of  the  epithelium  with  a  brush,  and  hardening  in  \  per  cent,  solu- 
tion of  osmic  acid  (24  hours),  and  subsequently  in  alcohol. 

A  section  through  the  entire  organ  reveals  a  bundle  of  nerve-fibres, 
radiating  and  terminating  in  the  bulbs  which  surround  the  entire  body  of 
the  clitoris,  like  a  wreath.  Some  of  the  bulbs  are  round,  but  most  of  them 
cylindrical,  with  the  axis  perpendicular  to  the  surface.  Some  few  bulbs 
are  branched.  They  consist  of  a  capsule,  an  inner  bulb,  and  one  or  two 
nerve-fibres  entering  the  latter. 

The  capsule  consists  of  connective  tissue  in  one  or  more  layers.  The 
contents  of  the  capsule — the  inner  bulb — are  either  large  cells  with  large 
nuclei  and  more  or  less  indistinct  outlines,  appearing  as  if  their  pi'otoplasm 
had  become  confluent,  or  simply  a  granulated  mass  without  definite 
structure. 

The  nerve-fibre  (medullated)  enters  at  one  pole  of  the  bulb — sometimes 
a  fibre  enters  at  each  pole.  In  the  case  of  branched  bulbs,  the  nerve 
branches  likewise.  The  sheath  of  Henle  is  continuous  with  the  capsule  of 
the  bulb,  while  the  medullary  sheath  disappears  gradually,  after  the  entrance 
of  the  fibre.  Where  the  sheath  of  Schwann  ends  could  not  be  decided. 
The  axis-cylinder  terminates  either  abruptly,  or  with  a  point,  without  fur- 
ther connection  with  the  contents  of  the  bulb. 

The  last  observations  refer  to  the  Pacinian  corpuscles  of  the  cat.  The 
previous  descriptions  of  the  capsule  and  contents  are  simply  confirmed. 
The  latter  is  mentioned  as  a  finely  granular  mass,  in  the  periphery  of  which 
nuclei  ar^  found.  In  the  midst  of  this  mass  the  pale  nerve-fibre,  consisting 
only  of  the  axis-cylinder,  is  seen,  possessing  a  distinct  striation  due  to  its 
fibrillar  composition.  The  thickness  of  the  fibre  varies;  it  is  usually  ribbon- 
shaped;  sometimes  it  tapers  towards  the  end. 

The  nerve-fibre,  however,  is  not  in  immediate  contact  with  the  granular 
contents  of  the  corpuscle,  but  separated  from  it  by  a  membrane-like  layer 
of  homogeneous,  strongly  refracting  substance.    The  layer  is  not  of  uniform 
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thickness,  but  shows  varicosities,  and  sometimes  fine  striae  radiating  from 
it  into  the  surrounding  mass.  Izquierdo  favors  the  view,  that  this  layer  is 
a  delicate  continuation  of  the  medulhuy  sheath  of  the  nerve.  The  nerve- 
fibre  terminates  usually  near  the  further  end  of  the  corpuscle.  In  some 
instances  it  perforates  even  the  capsule,  being  enclosed  within  a  tube  lined 
with  numerous  nuclei,  which  occasionally  makes  a  bend.  The  ultimate 
termination  is  either  in  the  form  of  a  slight  tumefaction,  or  (more  rarely) 
a  free  point.  This  tumefaction  is  sometimes  globular,  more  often  irregular 
in  shape.     It  seems  to  be  a  thickening  of  the  substance  of  the  fibre  itself. 

H.  G. 

Nervi  Erigentes. — According  to  Eckhard  and  Loven,  the  nervi  erigentes 
arise  from  the  first  and  second  (rarely  third)  dorsal  roots,  passing  into  the 
hypogastric  plexus,  and  thence  with  the  branches  from  the  plexus  into  the 
walls  of  the  vessels  of  the  penis. 

Nikolsky  (Arch,  fner  Anat.  u.  Phys.,  1879,  III.  and  IV.  Heft,  p.  209) 
adds  to  this  description  that  the  anterior  or  upper  root  of  each  erector 
nerve  (the  branch  from  the  first  dorsal  root)  is  thinner  than  the  posterior  or 
lower  root  (coming  from  the  second  dorsal  nerve),  and  that  it  alone  receiver 
a  twig  from  the  ramus  communicans  of  the  first  sacral  sympathetic  ganglion. 
In  the  course  of  tiie  nervi  erigentes  nerve-cells  are  found,  on  the  posterior 
and  lateral  surface  of  the  pars  membranacea  urethrae,  in  its  connective 
tissue  sheath,  and  along  the  fibres  passing  from  the  hypogastric  plexus  to 
the  membranous  portion. 

The  function  of  the  nerves  was  tested  by  electric  irritation,  measuring  at 
the  same  time  the  quantity  of  blood  flowing  from  a  divided  dorsal  vein  of 
the  penis.  It  was  found  that  irritation  of  the  posterior  root  alone  of  the 
nervi  erigentes  produced  vascular  dilatation  and  erection  of  the  penis;  section 
of  these  fibres  allowed  the  vessels  of  the  penis  to  contract  under  the  tonic 
influence  of  the  vasoconstrictor  nerves.  The  anterior  thin  root  on  the 
other  hand  proved  to  be  vaso-constrictor  in  its  function,  counteracting  the 
eflect  of  the  dilator  fibres  of  the  nervus  erigens.  The  pudic  nerve  pos- 
sesses also  a  constricting  influence  upon  the  vessels  of  the  penis. 

The  dilating  fibres  of  the  nervi  erigentes  are  paralyzed  by  atropia,  but 
stimulated  to  action  by  mu,scarin  and  asphyxia. 


The  Point  of  Entrance  of  Nerve  Trunks  into  Muscles. — In  search- 
ing for  a  principle  determining  the  entrance  of  nerve  trunks  into  the  body 
of  the  muscles,  8chvvalbe  {Archie  f.  Anat.  unci  Pkys.,  1875),  III.  and  IV.,  p. 
167)  has  discovered  the  following  points:  , 

The  point  of  entrance  of  the  nerve  depends  on  the  shape  of  the  muscle, 
which  determines  also  the  site  of  the  motor  terminal  plates.  Kiihne  has 
found  that  the  latter  are  situated  symmetrically  to  a  certain  distance  on 
each  side  of  the  centre,  in  muscles  consisting  of  parallel  longitudinal  fibres. 
In  such  muscles,  if  about  equal  in  breadth  and  thickness,  the  nerve  enters 
in  the  centre  of  the  belly  of  the  muscle,  for  instance,  teres  major  and  minor, 
tensor  fascife  latae,  and  some  ocular  muscles. 

If  the  muscles  are  very  long,  like  the  sartorius,  several  [nerve  branches 
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enter  arranged  in  a  "  nerve -line"  whicti  runs  parallel  with  the  direction  of 
the  muscle  fibres,  and  extends  to  a  sj'mmctric  distance  on  each  side  of  the 
centre  of  the  muscle.  Muscles,  the  breadtli  of  which  exceed  2  to  3  cm.,  are 
also  supplied  by  several  branches  arranged  in  a  nerve-line  vertical  to  the 
length  of  the  muscle,  for  instance,  glutens  maxinius. 

In  triangular  muscles  the  point  of  nerve  entrance  approaches  the  tendon 
towards  which  the  muscle-fibres  converge,  its  proximity  increasing  with  the 
convergence  of  the  fibi-es,  no  matter  whether  this  tendon  be  the  central  or 
distal  end  of  the  muscle.  Since  such  muscles  measure  usually  more  than  2 
to  3  ccm.  in  breadth  at  their  broad  insertion,  they  are  supplied  by  several 
nerve-branches  in  the  shape  of  a  nerve-line.  In  spindle-shaped  muscles  the 
point  of  nerve-entrance  is  again  situated  in  the  centre. 

All  these  variations  are  explicable  on  the  principle  tliat  the  nerve  enters  the 
muscle  in  the  geometric  centre  of  the  latter.  This  principle  is  illustrated  by 
Schwalbe  by  a  series  of  mathematical  considerations,  for  which  we  must 
refer  the  reader  to  the  original. 


The  Influence  op  Excitations  op  Peripheral  Nerves  on  the  Nerve 
Centres. — M.  Onimus,  U  Union  Medicate,  July  29,  had  his  attention  called 
to  the  fact,  that  in  numerous  cases  in  which  he  had  for  various  disorders 
applied  the  galvanic  current  to  the  sciatic,  there  followed  the  electrization 
a  profound  sleep.  That  this  was  not  due  to  the  relief  of  pain  by  the  opera- 
tion, is  probable  from  the  fact,  that  in  many  of  the  cases  sleep  was  not 
ordinarily  impaired  from  any  such  cause.  The  sleep  produced  by  the 
galvanization  of  the  sciatic  was  a  profound,  heavy  slumber,  and  waking  at 
the  usual  hour  was  even  difficult.  M.  Onimus  considers  this  effect  to  be 
due  to  a  direct  action  on  the  cerebral  circulation,  and  in  support  of  this 
view,  among  other  clinical  and  physiological  proofs,  he  adduces  the  experi- 
ment of  Brown-Sequard,  who  rendered  rabbits  epileptic  by  the  section  of 
the  sciatic  nerve. 

Although  he  does  not  consider  electrization  of  the  sciatic  as  an  always 
efficient  means  of  producing  slumber,  he  thinks  the  fact  is  suggestive  in 
many  points  of  view,  clinical  and  therapeutical.  He  calls  especial  attention 
to  the  importance  of  protecting  the  peripheral  nerves  from  chill,  alludes  to 
the  fashionable  but  unphysioiogical  practices  in  dressing  children,  leaving 
the  lower  limbs  largely  exposed,  or  but  poorly  protected,  and  states  that  in 
all  the  cases  of  infantile  paralysis  in  I'egard  to  which  he  had  been  able  to 
obtain  accurate  data,  the  cause  was  cold  in  some  form  or  other,  and  in  some 
it  was  directly  attributable  to  chilling  the  lower  limbs.  While  the  cerebral 
and  spinal  centres  may  beaftected  in  a  reflex  waj*  through  all  the  peripheral 
nerves,  the  sciatic  appears,  of  all  others,  to  exert  the  greatest  influence  in 
this  manner.  Reciprocally  it  is  in  the  sphere  of  the  sciatic  that  the  eccen- 
tric irradiations  from  the  spinal  centres  are  most  acutely  felt,  and  even  in 
cerebral  aflections  this  nerve  may  be  similarly  involved.  The  paper,  though 
short,  is  eminently  practical  and  valuable. 


The  Superior  Maxillary  Nerve  as  a  Typical  Vaso-Motor. — At  the 
session  of  the  Soc.  de  Biologic,  June  28,  M.  LafFont  read  in  his  own  name, 
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and  that  of  M.  Jolyet,  a  paper  on  this  subject,  which  is  thus  reported  in  the 
6az.  deft  Ropitaux. 

At  a  preceding  session  these  experimenters  had  announced  that  there 
are  in  the  superior  maxillary  vaso-dilator  nerve  fibres,  properly  so-called, 
acting  on  the  labial,  nasal  and  gingival  mucous  membranes. 

In  a  new  scries  of  researches  they  studied  the  phenomena  in  the  triple 
point  of  view  as  regards  heat,  redness  and  vascular  pressure,  which  may 
be  considered  as  the  tripod  of  vascular  dilatation,  and  in  fact  the  results 
have  always  agreed,  no  matter  in  what  way  the  phenomena  were  studied. 

1.  In  all  the  experiments  in  which  the  authors  studied  the  effects  of  the 
electrization  of  the  peri])heral  end  of  the  superior  maxillary  nerve  on  the 
temperature  (the  temperature  being  taken  simultaneously  in  the  two  nostrils 
by  means  of  very  sensitive  thermometers),  they  found  an  elevation  of 
between  one  and  four  degrees  centigrade  on  the  side  operated  on. 

2.  As  regards  the  reddening,  all  the  experiments  have  also  shown  that 
electrization  of  the  periplieral  end  of  the  superior  maxillary  nerve  causes 
an  intense  redness  of  the  nasal,  labial  and  gingival  mucous  membranes  of 
the  same  side.  The  lip  swells,  tiie  tactile  hairs  bristle  on  account  of  the 
turgescence  of  the  skin,  and  appear  like  umbilici.  All  these  phenomena 
are  the  better  observed  when  we  operate  on  animals  in  which  the  lips  are 
unpigmented. 

3.  The  tracing  shown  by  M.  Laffont  to  the  Societ}%  and  which  represented 
the  vascular  pressure  taken  in  continuity  in  the  maxillary  artery  by  means 
of  a  T  arrangement,  shows  that  in  this,  as  in  the  lingual  arter}^  during  elec- 
trization of  the  peripheral  end  of  the  lingual  nerve,  as  MM.  Jolyet  and 
LaflFont  first  demonstrated  in  Nov.,  1878,  the  primary,  immedidte  and  'persis- 
tent effect  is  a  reduction  of  the  arterial  2yTessure. 

The  investigations  of  these  gentlemen  therefore  put  us  in  possession  of  a 
third  typical  vaso-dilator  nerve,  and  their  discover^' takes  rank  with  those  of 
CI.  Bernard  on  the  circulation  of  the  sub-maxillary  gland,  and  that  of  M. 
Vulpian  on  that  of  the  tongue. 

Moreover,  after  this  discovery,  we  should  reject  the  hitherto  dominant 
theory  for  the  explanation  of  emotional  congestions  and  congestions  accom- 
panying trigeminal  neuralgias,  which  admits  in  these  cases  a  temporary 
paralysis  of  the  bulbar  vaso-raotor  centres. 

Finally,  we  have  now  a  new  proof  of  the  existence  of  peripheral  vaso- 
motor centres,  as  we  can,  as  ^IM.  Jolyet  and  Laffont  have  already  said  in 
1878,  explain  this  primary  and  immediate  dilatation  only  by  an  action^of 
these  vaso-dilator  nerves  (for  which  the  centre  is  in  the  medulla  or  brain)  on 
the  peripheral  vaso-motor  centres,  whence  they  come  temporarily  to  suspend, 
when  they  are  excited,  the  tonic  and  permanent  action  of  the  vaso-con- 
strictors. 

MM.  Jolyet  and  Lafiont  have,  moreover,  produced  an  experimental  proof 
of  the  fact  first  announced  by  M.  CI.  Bernard,  that  the  dilators  obey  a  less 
energetic  excitant  than  do  the  constrictors.  Lideed,  when  they  had  elec- 
trized the  cervical  sympathetic  with  a  verj^  strong  current,  they  have  seen 
on  exciting  the  peripheral  portion  of  the  superior  maxillary  with  a  very 
weak  current,  a  maximal  pallor  suddenly  follow  an  intense  redness. 
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These  vaso-dilator  filaments  arise,  according  to  the  investigators,  from 
the  vidian  nerve,  the  electrization  of  which  gives  the  same  efiects  as  elec- 
trization of  the  superior  maxillary  nerve. 


Origin  of  the  Motor  Nerves  of  the  Eyes. — At  the  session  of  the 
Soci^t('  de  Biologie,  June  28  (rep.  in  Gaz.  des  Hopitaux),  M.  Math.  Duval  re- 
ported the  following-  results  of  his  investigations  as  to  the  origin  of  the  ocular 
motor  nerves: 

The  nuclei  of  the  origin  of  the  third,  fourth  and  sixth  pairs  of  cranial 
nerves  are  connected  together  by  bundles  of  fibres,  the  arrangement  of  which 
explains  the  complicated  pln'siology  of  the  associated  ocular  movements. 
Previous  to  the  experimental  researches  of  M.  Laborde  and  the  clinical  facts 
published  byM.  Fereol  andM.  Graux,  he  had  ascertained,  in  great  measure, 
the  anatomical  facts  now  stated,  and  had  recently  completed  the  study  hy 
means  of  sections  of  the  medullas  of  apes.  A  very  marked  bundle  goes 
from  the  nucleus  of  the  third  pair  to  that  of  the  sixth  of  the  opposite  side; 
thus  we  can  understand  the  simultaneous  contraction  of  the  right  internal 
rectus  and  the  left  external  rectus,  and  inversely.  This  bundle  is  double  in 
the  ape,  one  of  its  branches  enters  the  nucleus  of  the  patheticus.  This  nerve, 
therefore,  takes  its  origin  partly  from  the  muscles  of  the  external  motor 
oculi  ;  hence  there  is  nothing  astonishing  that  it  innervates  a  muscle  rotat- 
ing outwards,  such  as  the  superior  oblique.  In  movements  of  lateral  incli- 
nation of  the  head,  this  nerve  acts  simultaneously  with  that  of  the  inferior 
oblique  of  the  opposite  side,  but  in  an  inverse  sense.  But  the  nucleus  of 
the  patheticus  blends  itself  with  the  posterior  part  of  that  of  the  third  pair, 
the  point  of  origin  of  the  motor-oculi  communis,  which  innervates  the  infe- 
rior oblique,  and  the  patheticus  itself,  decussating  in  the  valvule  of  Yieus- 
seus,  passes  to  the  superior  oblique  of  the  side  opposite  to  that  on  which  it 
seems  to  rise.  The  simultaneity  of  action  of  the  two  oblique  muscles  in 
question  is  thus  explained  by  the  community  of  origin  of  their  ditt'ereut 
nerves. 


Physiology  of  the  Circle  of  Yieussexs.— At  the  session  of  the  Soc.  de 
Biologie,  July  10  (rep.  in  Le  Progres  Medical),  M.  Francois  Franck  reported 
that  he  had  made  numerous  experiments  on  animals  to  determine  what 
.share  of  iridian,  carotidian,  vaso-motor,  and  cardiac  accelerator  fibres  are 
contained  in  the  two  branches  of  the  circle  of  Yieussens,  which  unites  the 
first  thoracic  ganglion  to  the  cervical  cord  of  the  great  sympathetic.  In  a 
curarized  animal  he  tied  the  anterior  branch  of  the  circle  of  Yieussens  ; 
there  followed  a  dilatation  of  the  iris,  bilateral  and  temporary,  proving  that 
it  was  a  reflex  phenomenon.  If,  on  the  other  hand,  instead  of  tying  this 
branch,  we  divide  it  in  the  middle,  the  excitation  of  its  peripheral  portion 
causes  dilatation  of  the  pupil  of  the  same  side,  while  excitation  of  the  cen- 
tral portion  cau.ses  dilatation  of  both  pupils.  There  are  no  pupil-dilating 
fibres  in  the  posterior  Ijranch  of  the  circle  of  Yieussens.  As  regards  vaso- 
motor fibres,  they  are  distributed  in  apparently  the  same  proportion  in  the 
anterior  and  posterior  branches  of  the  circle  of  Yieussens. 
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The  following  are  the  titles  of  some  of  the  recently  published  articles  on 
the  Anatoni}'  and  Physiology  of  the  Nervous  System  : 

Pawlow,  On  the  Innervation  of  the  Blood  I'outes,  Pfluec/er's  Archiv,  XX., 
4  and  5  Apr.— Yintschgau,  On  the  Physiology  of  the  Sense  of  Taste,  Ibid. — 
Poole,  Effects  of  "  Pithing  "  on  the  Vascular  System,  N.  Y.  Med.  Record, 
Sept.  13. — Lewinski,  On  the  Power  Sense,  Virchoip\s  Arch.,  XXVII.,  134. — 
LuYS,  Studies  on  the  Duplication  of  Cerebral  Operations,  and  on  the  Sepa- 
rate Role  of  each  Hemisphere  in  Mental  Pathology,  U  Union  Med.  (cont. 
art.) — ]\rARAGLiANO,  Experimental  and  Clinical  Researches  on  the  Cerebral 
Temperature,  Rivintd  CUnica,  July  and  Aug. — Tschiriew  and  DeWatte- 
viLLE,  On  the  Electric  Excitability  of  the  Skin,  Brain,  July. — Galton, 
Psychometric  Experiments,  Ibid. 


.?>.  — PATHOLOGY  OF  THE  NERVOUS  SYSTEM  AND 
MIND;  AND  PATHOLOGICAL  ANATOMY. 


Tender  Spinal  Points  in  Visceral  Affections.  —  At  a  meeting  of 
the  Soc.  de  Biologic,  June  28  (rep.  in  Gaz.  des  Hopiiaux),  M.  Vidal  reported 
as  the  result  of  his  observations  that  certain  visceral  aftections  are  accom- 
panied with  pain  in  certain  parLs  of  the  vertebral  column,  and  that  these 
sensitive  points  depend,  as  regards  their  situation,  upon  the  organ  aflected. 
In  ulcer  and  cancer  of  the  stomach,  pain  is  felt  at  the  horizon  of  the  sixth 
dorsal  apophysis;  in  hepatic  aftections,  at  the  fourth;  and  finally,  in  peri- 
typhlitis, especially  if  the  inflammation  alfects  tiie  cellular  tissue  of  the  iliac 
fossa  rather  than  the  peritoneum,  the  pain  is  felt  at  the  points  of  emergence 
of  the  two  first  left  lumbar  pairs. 

M.  L'eveu  remarked  that  in  stomach  diseases  the  pains  should  be  distin- 
guished as  to  whether  they  were  due  to  the  pneumogastric  or  to  the  grand 
sympatlietic.  In  the  first  case  Ihey  coincided  with  the  dyspnoea,  the  sensa- 
tions of  suftbcatiou  and  palpitations,  in  the  second  they  are  more  deeply  sit- 
uated, and  are  accompanied  with  vasomotor  disorders  of  the  left  arm  and 
the  corresponding  half  of  the  trunk. 

M.  Laborde  disagreed  with  M.  Vidal  as  to  the  existence  of  special  visceral 
centres  at  definite  horizons  in  the  cord,  corresponding  to  apophysary 
tender  points  ;  he  combated  the  interpretation  of  the  facts,  not  the  facts 
themselves. 


Laryngeal  Chorea. — A  most  interesting  article  on  this  subject,  by  Prof. 
Schrotler,  of  Vienna,  was  published  in  the  Allg.  Wien.  Med.  Zeitung,  No.  7, 
1879.  The  affection,  as  described  by  SchnHler  and  others  who  had  written 
on  the  subject  previously,  presents  a  very  striking  and  complex  group  of 
symptoms,  exceedingly  annoying  and  trying,  not  only  to  the  patient  but  to 
those  around.  The  prominent  symptom,  of  the  disease  is  a  cough  over 
which  the  patient  has  no  control,  and  which  is  totallj"  diftereut  from  that 
observed  in  other  aftections  of  tlie  air  passages.     The  cough  may  be  either 
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of  a  barking,  howliug  (heulenden)  or  crowing  character.  lu  certain  cases 
of  hysteria  sucli  a  cough  may  occur,  and  it  is  occasionally  simulated,  but  in 
many  cases  it  cannot  be  traced  to  either  of  these  causes.  Bell  observed,  in 
a  girl  fifteen  years  old,  a  convulsive,  barking  cough,  which  occurred  ten 
times  per  minute,  and  disappeared  during  sleep.  It  did  not  lead  to  any  dis- 
ease of  the  larynx.     The  disease  lasted  four  weeks,  and  relapsed  three  times. 

Romberg  describes,  under  convulsive  afiections  of  the  "  nerves  of  voice," 
an  abnormal  tone  of  voice,  which  he  thought  was  due  to  an  "  hysterical  or 
epileptic  condition.'"  He  reports  the  case  of  a  young  woman  nineteen 
years  old,  who  made  a  sound  ''like  a  saw-mill,"  and  so  loud  that  it  could  be 
heard  on  the  steps  outside  the  house.  He  also  mentions  the  case  of  a  phj^- 
sician,  sixty  years  old,  who,  in  consequence  of  a  complicated  nervous  affec- 
tion, had  occasional  attacks  of  loud  bellowing  coughing.  A  singular  fea- 
ture in  this  case  was,  that  soothing  influences,  and  especially  music,  had 
the  power  of  preventing  the  paroxysms  and  lessening  their  violence. 

^landl  described  similar  affections.  More  recently  Ti'irck  describes  simi- 
lar cases  under  the  head  of  "convulsive  coughs,"  but  Schn'itler  thinks  it 
doubtful  whether  they  were  due,  as  Tiirck  supposed,  to  disturbances  of  in- 
nervation about  the  larynx.  In  these  cases  irresistible  paroxysms  of  cough- 
ing occurred,  which  were  of  short  duration,  and  of  a  peculiar  barking 
character.  The  larynx,  trachea  and.  bronchi  were  perfectly  health}^  Turck 
reports  five  cases — four  of  which  presented  precisely  the  symptoms  of  those 
observed  by  Schrotler.  Massei  has  reported  three  cases,  which  he  thought 
due  to  hypersBsthesia.  His  patients  were  aged  respectively,  twenty-four, 
fourteen,  and  eighteen  years,  and  they  presented  verj-  slight  or  no  laryngeal 
disease  which  could  be  detected.  He  considers  the  affection  often  incurable. 
Geissler  reports  the  case  of  a  boy,  twelve  years  old,  who,  after  taking  cold, 
had  the  characteristic  cough,  which  was  brought  on  whenever  he  attempted 
to  pronounce  words  or  syllables  commencing  with  the  letter  H.  Subse- 
quently he  suftered  with  general  convulsions,  with  hallucinations  and  subse- 
quent coma,  attacks  of  which  could  be  brought  on  by  pressure  or  pinching 
of  certain  points.  Prof.  Wagner,  in  Leipsic,  thought  the  affection  in  this 
case  a  form  of  hysteria.  Dr.  Spamer,  in  Giesseu,  has  reported  a  case  of  the 
peculiar  cough  occurring  in  a  child  a  year  and  a  half  old,  after  an  attack  of 
general  chorea.  Schrotler  has  had  eleven  cases.  They  were  all  young 
persons,  generally  from  eight  to  fourteen  years  of  age,  in  whom,  without 
known  exciting  cause  or  any  other  disease,  attacks  of  coughing  frequently 
occurred.  The  attacks  came  on  ever}^  five  or  ten  minutes  when  the  patient 
was  awake,  and  disappeared  during  sleep.  He  proposes  to  call  the  att'ection 
laryngeal  chorea — chorea,  because  the  spasmodic  contraction  of  certain 
muscles  or  groups  of  muscles  occurs  during  the  waking  movements  of  the 
patient,  and  disappears  dsring  sleep  ;  furthermore,  the  patient  has  no  con- 
trol over  the  attacks  ;  laryngeal  chorea,  because  the  most  prominent  symp- 
toms have  their  seat  in  the  larynx.  Other  groups  of  muscles  in  no  way 
connected  with  phonation  and  respiration  are  occasional!}'  affected.  That 
the  aflection  is  a  form  of  chorea  is  rendered  further  probable  by  the  mim- 
icry, the  relapses,  of  course,  of  the  disease,  and  the  occurrence  <^f  other 
nervous  affections  in  the  same  individual,  or  in  the  members  of  the  family. 
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Of  the  eleven  cases  seen  by  Schrotler,  tliere  were  three  boys  and  eight 
girls — one  of  the  latter  being  twenty-one  years  old.  All  were  of  delicate 
constitution  ;  two  were  anaemic.  In  some  there  was  a  very  slight  catarrh 
of  the  larj^nx  or  trachea  present;  in  others  this  was  absent.  Schrotler 
thinks  the  affection  a  motor  neurosis  in  the  strictest  sense  of  the  term  ;  but 
whether  it  has  its  origin  in  the  central  nervous  system  he  considers  a  matter 
of  speculation  only.  The  prognosis  is  favorable — all  of  his  cases  having 
recovered  in  from  three  to  six  weeks.  Relapses  occurred,  but  they  were 
always  less  severe  than  the  original  disease. 

The  treatment  consisted  in  cold  shower-baths  two  or  three  times  a  day, 
the  administration  of  quinine  in  large  doses,  and  the  application  of  the 
constant  current.  Iron  was  given  to  the  anaemic  patients. —  Virginia  Medi- 
cal Monthly. 


Athetosis. — W.  Murrell,  M.  R.  C.  P.,  reports  {London  Lancet,  Am.  rep., 
July)  the  post-mortem  appearances  in  the  brain  of  a  man  aged  33,  who  had 
had  athetosis  of  the  left  hand,  following  convulsions  and  paral3'sis  at  the 
age  of  three  years.  There  had  been  little  change  in  the  sj^mptoms  for 
twenty  years,  there  was  no  pain,  loss  of  sensation,  nor  fatigue.  The  move- 
ments were  confined  to  the  left  hand,  except  on  rare  occasions  after  great 
fatigue,  when  something  similar  was  observed  in  the  left  leg.  There  was 
con.siderable  wasting  of  the  muscle  of  the  left  arm,  especially  on  its  pos- 
terior surface.  The  cause  of  death  was  phthi.sis,  the  immediate  cause  being 
diarrha?a  and  exhaustion.  The  following  are  the  results  of  the  autopsy, 
made  thirty-six  hours  after  death,  in  the  presence  of  Drs.  Sturges,  Allchin, 
Gowers,  and  others: 

"  Rigor  mortis  marked  ;  no  post-mortem  congestion  ;  great  emaciation 
and  pallor  ol  skin  ;  calvaria  rather  under  than  over  normal  thickness  ;  no 
local  thickenings  ;  dura  mater  not  more  than  ordinarily  adherent ;  halves  of 
skull  symmetrical  ;  dura  mater  of  normal  appearance  externally  ;  no  gritti- 
ness  of  sinuses  or  vessels  ;  large  veins  over  po.sterior  part  of  pia  mater  dis- 
tended by  partially  coagulated  blood  ;  blood  in  vessels  contained  consider- 
able quantity  of  air-bubbles  ;  Pacinian  bodies  numerous  along  posterior 
part  of  longitudinal  lissure,  none  in  front  ;  no  undue  thickening  of  men- 
inges ;  from  three  to  four  drachms  of  clear  serum  escaped  on  removing  dura 
mater.  Brain  :  The  whole  right  hemisphere  distinctly  smaller  than  the 
left,  about  three-quarters  of  an  inch  shorter  ;  the  two  parietal  lobes,  viewed 
from  above,  were  nearly  equal,  but  the  frontal  lobe  on  the  right  side  was 
considerably  narrower  than  on  the  left ;  the  posterior  half  of  the  middle 
and  inferior  frontal  convolutions,  and  to  a  slighter  extent  the  superior 
frontal  and  ascending  frontal,  were  distinctly  smaller  on  the  right  side  than 
on  the  left.  There  was  a  distinct  ditierence  also  between  the  anterior  por- 
tions of  the  froatal  convolutions  on  the  two  sides,  although  this  was  slighter 
than  in  the  posterior  portions.  The  occipital  convolutions  on  the  two  sides 
were  nearl}'  equal,  but  those  of  the  parietal  lobes  were  distinctly  smaller  on 
the  right  than  on  the  left. 

"  There  was  a  deep  depression  extending  backwards  into  the  lobe,  about 
three-quarters  of  an  inch  deep,  and  bounded  by  somewhat  atrophied  con- 
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volutions,  on  the  surface  of  which  some  of  the  white  substance  of  the 
brain  appeared.  No  difference  in  size  was  to  be  observed  between  the  two 
halves  of  the  cerebellum  ;  the  orbital  lobule,  like  the  rest  of  the  right  hemi- 
sphere, was  a  little  smaller  than  the  left  ;  the  right  anterior  pj-ramid  was 
ver}'  conspicuously  smaller  than  the  left.  The  arteries  at  the  base  appeared 
to  be  perfectly  healthy.  Further  examination  showed  that  the  convolutions 
of  the  island  of  Reil  were  apparently  normal,  but  there  existed  on  the  inner 
side  a  deep  excavation  between  the  anterior  extremity  of  the  perforated 
spot  and  the  convolutions,  extending  backwards  between  the  convolutions 
of  the  island  of  Reil  and  operculum  as  far  as  the  anterior  surface  of  the 
hemisphere.  Close  to  the  anterior  surface  of  the  hemisphere  the  fissure  was 
three-quarters  of  an  inch  deep,  and  its  total  length  appeared  to  have 
been  two  inches  and  a  half.  The  sides  seemed  to  have  been  in  apposition, 
except  outside  the  perforated  spot,  where  the  cavity  was  about  a  quarter  of 
an  inch  wide  ;  and  its  roof  was  formed  by  radiating  fibres  spreading  up- 
wards from  the  pons — probably  those  of  the  external  capsule.  On  the  inner 
edge  of  this  fissure  the  outer  roof  of  the  olfactory  nerve  was  seen  crossing 
backwards  to  the  temporo-sphenoidal  fissure.  Ventricles  opened  :  On  ex- 
amination, almost  the  whole  of  the  right  corpus  striatum  appeared  to  be  de- 
stroyed— at  least  that  portion  in  front  of  the  optic  thalamus.  The  posterior 
portion  of  the  nucleus  caiidatus  outside  the  optic  thalamus  was  unaffected. 
A  small  portion  of  the  inner  part  of  the  corpus  striatum  near  the  middle 
also  appeared  intact,  but  the  whole  of  the  grej-  substance  was  destroyed,  so 
that  there  was  onh-  a  membranous  septum  separating  the  cavity  of  the 
ventricle  from  the  deep  fissure  which  has  been  described.  This  septum 
consisted  of  a  double  membrane,  and  in  it  were  seen  a  number  of  strands 
of  white  fibres,  apparently  belonging  to  the  internal  capsule.  The  optic 
thalamus  seemed  to  be  quite  healthy:  no  naked-eye  change  detected  in 
the  cord."  

Early  Syphilitic  Affections  of  the  Nervous  Centres. — Prof. 
Mauriac  closes  a  long  and  able  paper  on  this  subject,  with  the  following 
deductions  from  the  facts  and  researches  at  his  command : 

1.  Syphilis  may  attack  the  nervous  centres  at  a  very  early  period  after 
the  initial  lesion. 

2.  The  early  cerebrospinal  lesions  are  those  which  develop  during  the 
virulent  period  of  the  malady — that  is  to  say,  during  the  first  two  or  three 
years. 

3.  There  are  degrees  in  this  precocitj-  of  the  cerebro-spinal  syphiloses: 
the  first  include  those  which  set  in  within  the  first  twelve  months;  the 
second,  tho.se  which  develop  in  the  second  or  third  year  of  the  constitu- 
tional malady.  Statistics  seem  to  show  that  those  of  the  first  degree  are 
more  common  than  those  of  the  second. 

4.  Among  the  early  visceral  localizations  of  syphilis,  those  inlhe  cerebro- 
spinal system  are  incomparably  the  most  numerous. 

5.  They  are  also  the  most  dangerous.  Their  gravity  does  not  increase 
with  their  diathetic  age;  those  which  develop  during  the  first  months  of 
syphilis  are  as  formidable  as  those  which  belong  to  the  more  advanced 
stages  of  the  malady. 
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6.  All  tlie  forms,  all  the  degrees,  all  the  i)henomenal  combinations  that 
constitute  the  symptomatology  and  the  processus  of  the  localizations  of 
syphilis  in  the  neural  sj'stem  are  met  with  in  the  early  as  well  as  in  the  late 
cerebrospinal  syphiloses. 

7.  Certain  symptomatic  complexes,  however,  seem  to  predominate.  The 
most  frequent  are  those  which  consist  in  an  attack  of  hemiplegia,  involv- 
ing the  whole  of  one  side  of  the  body. 

8.  Among  the  attacks  of  hemiplegia,  the  syndroma,  comprising  right 
hemiplegia  and  aphasia,  is  the  most  common. 

9.  The  paralytic  forms  are  much  more  common  than  the  convulsive  or 
epileptic  in  the  early  cerebral  syphiloses. 

10.  In  the  cerebro-spinal  syphiloses  the  psychical  troubles  and  the  inco- 
ordination of  movements  are  never  systematized  as  they  are  in  mania, 
general  paralysis  and  locomotor  ataxia. 

11.  The  absence  of  systematization  in  the  cerebro-spinal  syphiloses  must 
be  regarded  as  one  of  their  chief  characteristics.  The  onlj'  exception  is  in 
the  case  of  the  .syndroma  of  right  hemiplegia  and  aphasia. 

12.  Early  localizations  of  syphilis  in  the  spinal  cord  are  much  less  com- 
mon than  in  the  encephalon. 

13.  The  lesions  which  seem  to  belong  to  the  early  cerebro-spinal  syphi- 
loses are  diffused  or,  more  frequentlj^  circumscribed  hyperplastic  effusions 
into  the  cortical  layer  of  the  brain  and  the  pia  mater,  and  changes  in  the 
sylvian  arteries  with  consecutive  ischemic  softening. 

14.  In  some  cases  of  early  cerebro-spinal  syphiloses  that  terminated 
fatally,  no  lesion  was  found,  but  at  that  time  the  existence  of  arterial 
syphilis  had  not  been  recognized.  It  may  be  presumed  that  death  had 
resulted  from  sudden  an;emia  of  the  nervous  centres  that  are  essential  to 
life. 

15.  With  regard  to  the  etiology  of  the  early  cerebro-spinal  syphiloses, 
only  very  vague  conjectures  can  be  advanced.  In  most  of  the  cases  the 
initial  lesion  as  well  as  the  consecutive  cutaneous  and  mucous  manifes- 
tations were  very  mild  in  character. 

16.  The  general  cause  of  the  constitutional  malady  is  not  modified  by 
the  appearance  of  early  localizations  in  the  nervous  centres.  The  other 
manifestations  develop  before,  during  and  after  the  localization  in  the 
neural  system,  without  presenting  any  deviations  from  their  usual  forms, 
degrees,  course  or  to]iography. 

17.  The  precocity  of  the  cerebro-spinal  syphiloses  furnishes  no  special 
indication  with  regard  to  treatment.  Whatever  may  be  the  age  of  the  con- 
stitutional malady,  the  localization  in  the  nervous  centres  demand  the 
same  specific  medication.  The  peculiar  conditions  of  each  case  furnish 
the  secondarj^  indications  relative  to  the  choice,  doses  and  combinations 
of  the  two  specific  agents. — Annales  de  Dermatol,  et  de  Syphilig.,  Vol.  X., 
No.  3. 


Delirium  Tremens. — Dr.  William  J.  Scott,  of  Cleveland,  Ohio,  asks, 
Toledo  Medical  and  SurgicalJournal,  July,  for  observations  on  the  frequency 
of  delirium  tremens  and  insanity  among  negroes.     He  had  a  case  of  sur- 
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gical  injury  some  years  since  in  an  intoxicated  negro,  which  was  followed 
by  tetanus;  and  during  his  care  of  this  case,  he  learned  from  his  patient 
and  friends  that  they  commonly  believed  themselves  free  from  liability  to 
acute  alcoholism  of  this  form.  Since  then  he  has  directed  his  observation 
and  inquiries  to  this  point,  and  has  not  found  any  counter-evidence,  either 
from  authorities  of  workhouses,  hospitals  or  from  physicians  of  large 
experience. 

As  regards  the  question  as  to  the  occurrence  of  insanity  among  the  blacks, 
the  question  can  be  very  easily  answered :  it  does  occur,  but  with  what 
relative  frequency  we  cannot  say ;  and  if  delirium  tremens  does  not  affect 
the  colored  race,  it  is,  to  say  the  least,  an  interesting  fact. 


CcRABiLiTY  OF  INSANITY. — At  the  meeting  of  the  College  of  Physicians 
of  Philadelphia,  May  7  (rep.  in  Phil.  Med.  Times,  Aug.  2),  Dr.  Isaac  Ray 
read  a  paper  upon  the  subject  of  recoveries  from  mental  disease.  A  wide 
difference  of  opinion  has  always  existed  respecting  the  curability  of  in- 
sanitj',  which,  contrary  to  expectation,  the  information  gained  from  the 
establishment  of  hospitals  in  recent  times  has  failed  to  reconcile.  Dr.  Earle, 
in  examining  the  matter  of  recoveries  as  exhibited  in  the  statistics  of  hos- 
pitals for  the  insane,  has  found  that  thirty  or  forty  years  ago  the  proportion 
of  recoveries  was  much  larger  than  it  has  been  of  late  years.  Dr.  Earle 
accounts  for  this  by  suggesting  two  sources  of  error  committed  by  the 
reporters:  One  of  these  depends  upon  the  idiosyncrasy  of  the  individual 
temperament,  constitutional  organization,  etc.  Self-interest  and  ambition 
may  have  prompted  more  favorable  returns  in  some  cases  than  in  others. 

Again,  Dr.  Earle  says  that  "  the  reported  recoveries  from  insanity  are 
increased  to  an  important  extent  by  repeated  recoveries  from  the  periodical 
or  recurrent  form  of  the  disease  in  the  same  person;  and  consequently  the 
recoveries  of  persons  are  much  less  numerous  than  the  recoveries  of 
cases  or  patients;  it  is  generally  impossible  to  ascertain  the  number  of 
persons  who  recovered." 

These  views  are  not  borne  out  by  the  facts,  properly  interpreted.  The 
temperament  of  physicians,  taken  together,  is  just  about  the  same  now  as 
it  was  fifty  years  ago.  There  is  the  same  proportion  of  sanguine  men 
who  take  too  hopeful  views  of  their  patient's  condition,  and  cautious  men 
who  tend  to  give  unfavorable  prognoses.  Then,  too,  the  practice  of  report- 
ing cases  of  recovery  instead  of  persons  permanently  cured,  was  no  more 
common  than  now. 

As,  then,  neither  the  temperament  of  the  physician  nor  the  repeated 
counting  of  periodical  cases  accounts  for  the  larger  proportion  of  recov- 
eries in  the  earlier  times;  we  must  look  for  the  explanation  in  another 
direction,  and  we  shall  find  it  in  various  agencies  that  have  come  into  oper- 
ation in  later  times. 

These  are  the  ingathering  of  a  larger  proportion  of  non-violent,  chronic, 
less  curable  cases,  dependent  upon  the  wider  popularity  of  hospitals  for  the 
insane;  the  actual  increase  of  insanity  in  our  midst,  owing  to  the  high 
pressure  of  modern  life;  and,  as  a  result  of  this,  the  appearance  of  new 
forms  of  mental  disease  heretofore  unknown. 
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These,  then,  are  the  points  which  are  believed  to  have  been  fairly  made, 
viz. : 

I.  Those  qualities  of  temperament  which  lead  men  to  unduly  magnify 
their  achievements  are  as  common  at  one  time  as  at  another. 

II.  The  practice  of  reporting  cases  instead  of  persons  has  not  been  con- 
fined to  any  particular  period;  and,  therefore,  while  it  may  vitiate  our 
estimate  of  the  curability  of  insanity,  it  cannot  make  the  proportion  of 
recoveries  larger  or  smaller  at  one  period  tlian  at  another. 

III.  Cases  marked  by  high  excitement  entered  our  hospitals  in  a  larger 
proportion  to  those  of  an  opposite  character  fifty  years  ago  than  they  do 
now. 

IV.  Under  the  influence  of  highly  civilized  life,  the  conservative  powers 
of  the  constitution  have  somewhat  depreciated,  and  to  that  extent  impaired 
the  curability  of  insanity. 

V.  During  the  last  fifty  years,  cerebral  attections  in  which  insanity  is 
only  an  incident,  have  been  steadily  increasing,  and  thus  diminishing  the 
proportion  of  recoveries. 


The  Conjugate  Deviation  of  the  Head  and  Eyes. — Grasset  (rep. 
from  Montpellier  Medical,  abstr.  in  Centralbl.  f.  Nervenheilk. ,  Aug.  1). 

Grasset  has  briefly,  in  a  communication  to  the  Academy  of  Montpellier 
(Session,  May  5,  1879),  on  a  basis  of  his  own,  and  the  revision  of  those  pre- 
viously published,  reopened  the  question  as  to  the  direction  of  the  deviation 
of  the  eyes  and  head  in  lesions  of  the  brain.  As  is  well  known,  Prevost,  in 
1868,  had  stated  from  experiments  on  animals  by  himself,  and  an  analysis  of 
fift3'-eight  cases,  that  the  deviation  was  toicards  the  injured  side  of  the  brain. 
Later,  in  1875,  Lepine  corroborated  this  statement,  v.hile  in  the  following 
year  Landouzy,  on  the  other  hand,  combated  it,  having  found  ten  exceptions 
in  thirty-three  cases.  Grasset,  in  his  five  observations,  finds  two  in  accordance 
with  Prevost's  statement,  two  others  in  opposition,  while  the  fifth,  in  which 
the  lesion  was  in  the  pons,  could  not  be  adduced  in  its  support;  and  he 
therefore  undertook  to  investigate  the  matter  anew.  The  result,  however, 
reached  by  him,  is  directly  opposed  to  that  obtained  by  Landouz}-.  The  lat- 
ter had  remarked  very  correctly,  that  we  should  make  a  distinction  between 
paralytic  and  irritative  conditions,  but  then  says  that  the  head  and  eyes  are 
turned  toward  the  paraljzed  side,  if  paralysis  is  present,  but  toward  the  side 
of  the  ceiebral  lesion,  and  consequently  toward  the  unparalyzed  side  of  the 
body,  if  convulsive  phenomena  aflfect  the  lattei-.  Grasset  states  the  direct 
opposite  of  this,  and  demonstrates  the  correctness  of  his  views  by  the  analj^- 
sis  of  one  hundred  and  seventeen  cases.  (A  simple  reflection  will  suffice  to 
show  that  Grasset's  view  is  the  only  one  according  with  physiological  ex- 
periment. In  order  to  ascertain  the  position  of  the  eyes  it  is  only  needful 
to  recall  the  action  of  the  abducens  of  the  diseased  side:  with  convulsive 
phenomena  this  must  draw  toward  the  side  of  the  convulsed  members,  and 
the  eyes  would  turn  from  the  side  of  the  cerebral  lesion,  wiiile  in  paralj'sis, 
the  reverse  would  take  place.  But,  sometimes,  paralysis  and  convulsions 
may  occur  simultaneously  on  the  same  side,  and  such  cases  have  produced 
the  confusion  among  authors. — Oerman  Abstr.) 
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Five  of  the  one  hundred  and  seventeen  cases,  Grasset  does  include  as  true 
cases,  since  in  them  there  was  no  paralysis  of  the  extremities;  eight  more 
are  unsatisfactory,  since  neither  head  and  eyes  were  drawn  to  the  same  side, 
or  the  paralysis  of  the  extremities  was  crossed,  or  there  were  other  anoma- 
lies. Of  the  lemainiug  one  hundred  and  four  cases,  ninety-nine  were  in  full 
accordance  with  Grasset's  law,  and  of  the  remaining  five  only  one  was  an 
absolute  exception. 

Grasset  next  investigated  the  question  of  the  exact  anatomical  seat  of  the 
lesion  that  produces  rotation  of  the  head  and  eyes.  According  to  Ferrier, 
experimental  irritation  only  of  the  tracts  of  the  convolutions  numbered  in 
his  scheme  12,  13,  13 1,  and  14,  will  produce  rotation  of  the  head,  that  is,  the 
region  at  the  base  of  the  second  frontal  convolution,  the  region  above  the 
Sylvian  fissure,  the  two  posterior  thirds  of  the  first  temporal  convolution, 
and  the  angular  g^nais.  But  later  Ferrier  (and  also  Boyer  in  a  recent  thesis) 
has  limited  the  centre  for  the  combined  movements  of  the  head  and  eyes  to 
the  foot  of  the  second  frontal  convolution,  and  considers  the  others  as  only 
centres  of  vision.  But  according  to  Grasset,  the  region  whence  this  phe- 
nomenon is  produced,  is  much  more  extensive,  and  corresponds  more  nearly 
to  the  regions  first  designated  by  Ferrier,  extending,  moreover,  down  to  the 
pons  and  the  medulla.  Of  the  one  hundred  and  seventeen  cases  analyzed 
by  Grasset,  in  sixteen  the  regions  13,  13^  and  14,  of  Ferrier,  were  involved, 
without  implication  of  the  second  frontal ;  in  six,  the  vicinity  of  these  was 
affected;  in  ten,  these  and  the  frontal;  in  fourteen  the  lesion  was  in  the 
white  bundles  of  fibres  passing  down  from  these  convolutions;  in  twenty- 
five,  the  internal  capsule  and  the  peduncles;  in  three,  the  under  portion  of 
the  pons,  the  cerebellum,  and  the  medulla;  while  forty-one  cases  were  una- 
vailable for  purposes  of  localization  (from  diffusion  of  morbid  process,  in- 
sufl5cieut  record,  no  autopsJ^  etc.),  and  two  were  altogether  exceptional 
(lesions  of  second  and  third  frontal,  obliteration  of  art.  fosste  Sylvii,  soften- 
ing of  anterior  central  convolution).  Grasset  therefore  considers  that  the 
symptoms  may  be  due  sometimes  to  a  cortical  lesion  of  the  region  around 
the  S3^1vian  fossa,  and  the  gyrus  angulatus. 

When  this  paper  was  offered,  M.  Laudouzy  showed  the  author  a  paper, 
already  read  before  the  Anatomical  Society  and  shortly  to  be  published,  in 
which  he  takes  back  his  former  conclusions,  and,  in  eflect,  adopts  the  same 
views  as  Grasset.  

Cakdiac  Neuritis. — Attention  has  recently  been  called  by  some  conti- 
nental physicians  to  a  pathological  condition  of  considerable  clinical  inter- 
est and  importance,  especially  in  connection  with  some  forms  of  angina 
pectoris.  Dr.  Peter,  the  eminent  physician  of  La  Piti(?,  and  well  known  as 
the  editor  of  the  last  edition  of  Trousseau's  Lecturer,  has  been  especially 
concerned  in  endeavoring  to  give  prominence  to  the  theory  that,  when 
symptoms  of  angina  pectoris  accompany  disease  of  the  coats  of  the  aorta 
(aortitis)  with  dilatation  of  that  vessel,  the  peculiar  clinical  phenomena  ob- 
served are  due  to  an  inflammation  of  the  nerves  of  the  cardiac  plexus;  an 
inflammation  which  extends  from  the  arterial  tunics  to  the  branches  of  the 
cardiac  plexus  in  contact  therewith.  Several  cases  have  been  reported  and 
analyzed  in  support  of  this  view.  In  one  case  observed  and  reported  by 
52 
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Dr.  Bozey,  the  cardiac  plexus  was  carefully  dissected  at  the  necropsy,  and 
the  nerves  composing  it  were  found  thickened  and  presenting  moniliform 
swellings  along  their  course.  It  has  been  noticed  that  in  these  cases,  in 
contradistinction  to  others  which  are  purely  neuralgic,  the  pain  is  perma- 
nent instead  of  intermittent,  or  at  any  rate,  there  are  certain  points  which 
remain  always  painful  on  compression  with  the  finger,  especially  for  exam- 
ple, the  intercostal  spaces  along  the  left  border  of  the  sternum.  In  some 
of  these  cases,  compression  of  the  left  vagus  in  the  neck  would  at  once  in- 
duce pain  in  the  region  of  the  cardiac  plexus,  and  the  pain  would  radiate 
along  the  course  of  the  branches  of  the  pneumogastric;  as,  for  instance, 
along  the  back  of  the  sternum,  in  the  stomach,  which  becomes  distended 
with  gas,  and  in  the  region  of  the  pulmonary  plexus.  M.  Bucquoy  has  also 
noticed,  at  the  termination  of  such  attacks,  severe  pain  in  the  hepatic 
region,  which  he  refers  to  a  participation  in  the  disturbances  of  the  terminal 
ramifications  of  the  vagus  on  the  right  side. 

M.  Peter  maintains  that  the  aortic  insufllciency  which  frequently  co-exists 
in  such  cases,  must  be  regarded  simply  as  a  "contingent  fact,"  and  as  quite 
incapable  of  itself  to  excite  the  paroxysms  of  angina.  He,  however,  is  es- 
pecially urgent  in  calling  attention  to  the  far  more  serious  significance  of 
aortic  insufficiency  when  it  arises  from  an  affection  of  the  arteries,  when 
disease  of  the  aorta  extends  to  and  implicates  the  sigmoid  valves,  than  of 
aortic  insufficiency  of  endo-cardial  origin;  since  the  former  condition  com- 
monly leads  to  a  cardiac  neuritis,  with  all  the  grave  phenomena  of  angina 
pectoris.  M.  Huchard  has  also  insisted  on  the  fact  that  the  gaslro-hepatic 
disturbances  which  he  has  observed  in  several  cases  of  cardiac  disease  is 
exclusively  dependent  on  a  phlegmasia  of  the  cardiac  plexus;  such  as  severe 
pain  after,  food,  enormous  distension  of  the  stomach  with  gas,  pyrosis,  ano- 
rexia, and  vomiting.  Hence  in  cardiac  neuritis  we  may  encounter  a  great 
variety  of  symptoms,  according  to  which  of  the  numerous  ramifications  of 
the  pneumogastric  are  especially  involved;  disturbance  of  cardiac  rhythm 
and  syncope,  if  the  cardiac  branches  themselves  be  chiefiy  involved;  or  gas- 
tro-hepatic  symptoms  or  pulmonarj'  syjnptoms,  if  the  branches  going  to  the 
digestive  or  resjiiratory  organs  be  mainly  implicated. 

The  morbid  anatomy  of  the  nerves  of  the  cardiac  plexus  has  been  specially 
examined  by  Putiatiu,  of  St.  Petersburg,  who  has  found  in  some  cases,  after 
death  from  cardiac  paralysis,  in  which  no  coarse  changes  in  the  cardiac 
structures  could  be  discovered,  a  diseased  condition  of  the  cardiac  ganglia 
limited  to  distension  of  their  vessels,  and  an  intermixture  of  granulation 
cells  with  the  nerve-fibres  and  corpuscles. 

In  older  cases,  where  organic  disease  of  the  heart  also  existed,  more  de- 
cided pathological  changes  were  observed,  consisting  chiefly  in  increase  of 
interstitial  connective  tissue,  and  atrophy  and  granulation  of  nerve  cells. 

This  is  a  somewhat  neglected  branch  of  cardiac  pathology,  to  which  we 
would  especially  direct  the  attention  of  our  many  able  and  industrious  mor- 
bid anatomists. — British  Medical  Journal,  July  12,  1879. 


Inebriety  as  a  Disease. — Dr.  T.  D.   Crothers,  Med.  and  Sury.  Bep., 
July  19,  gives  the  history  of  three  cases,  which  are  selected  on  account  of 
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their  fullness  and  accuracy  as  to  detail,  of  inebriety,  in  which  the  preceding 
sjnnptoms  and  lieredity  of  unstable  nervous  organization  were  carefully  and 
thoroughly  collected.  It  is,  like  other  clinical  articles  of  the  same  charac- 
ter by  the  author,  strongly  in  favor  of  the  pathological  theory  that  inebriety 
is  a  disease. 

In  two  of  the  cases  reported  there  was  a  history  of  ancestral  drunkenness, 
and  the  brother  of  one  was  insane;  in  the  third  both  parents  died  early  of 
consumption.  All  three  were,  as  j^oung  men,  eccentric,  two  of  them  were 
morbidly  religious,  aud  all  were  at  one  time  especially  particular  as  to  their 
habits,  mode  of  life,  diet,  etc.  Two  were  active  in  the  temperance  reform 
just  before  they  contracted  their  inebriate  habits.  All  were  neurasthenic. 
Dr.  Crothers  says:  "  These  three  cases  bring  out  prominently  the  peculiar 
class  of  symptoms  which  I  am  confident  both  precede  aud  follow  many 
cases  of  inebriety.  Neurasthenia,  with  both  functional  and  organic  nerve 
disturbances,  is  present  in  nearly  all  the  cases.  Thej^  all  follow  in  the  line 
of  many  of  the  complex  physical  symptoms  which  are  so  puzzling  to  the  or- 
dinary observer,  aud  indicate,  without  doubt,  the  disorder  of  some  brain 
centres  or  some  general  condition  of  debility. 

"The  presence  of  these  early  symptoms  is  not  always  followed  by  ine- 
briety, but  they  indicate  a  condition  that  lies  closely  along  the  border-land 
of  this  disorder:  a  condition  which,  with  a  slight  change  of  circumstances, 
develops  inebriety  at  once:  all  the  soil  is  ready,  only  needing  the  germ  to 
spring  into  activity. 

"  These  cases  can  be  studied  in  nearly  every  community,  and  are  seen 
often  in  the  enthusiastic  temperance  men,  who  have  a  half  cousciousness  of 
their  danger,  and  hence  are  more  active  to  help  others,  and  by  this  means 
save  themselves.  These  symptoms  are  of  grave  importance  when  devel- 
oped among  brain  workers,  because,  all  things  considered,  less  power  of  re- 
sistance and  capacity  for  recovery  exists. 

"  Delusions  and  morbid  convictions  and  introspections  of  the  mind  im- 
press the  brain  more  permanently  in  some  cases  than  in  others,  and  their 
presence  in  any  case  is  a  hint  of  much  pathological  importance. 

"  These  clinical  facts  may  be  condensed  into  the  following  statement: 

1.  "  Extreme  solicitude  for  the  care  and  protection  of  the  body,  as  well 
as  the  food  and  fluids  used,  when  it  becomes  a  delusion,  absorbing  the 
thoughts  and  energies,  is,  as  a  rule,  an  early  symptom  of  inebriety. 

3.  "  Delusions  of  fear,  faith,  and  extreme  anxiety  for  the  temperance  re- 
form, in  persons  not  intemperate  before,  accompanied  with  changing  emo- 
tions and  unstable  nerve  conditions,  are  significant  symptoms,  very  often 
ending  in  inebriety." 

The  following  are  a  few  of  the  recent  articles  on  the  Pathology  of  the 
Nervous  System  and  Mind,  and  Pathological  Anatomy: 

PuTZEL,  Cerebral  Complications  of  Chorea,  iV.  Y.  Med.  Rec,  Sept.  6. — 
Beard,  Nervous  Diseases  connected  with  the  Male  Genital  Function, 
Ibid,  Sept.  27. — Erlenmeyer,  Suicide  in  Prussia,  Centralbl.  f.  Nervenheilk. , 
Sept.  1. — Bechterew,  The  Alterations  of  Temperature  in  the  Insane,  St. 
Petersb.  Med.  WocTienschr.,  Aug.  23. — Ringer,  Notes  of  a  Post-Mortem  Ex- 
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amination  on  a  Case  of  Athetosis,  Practitioner,  Sept. — Beard,  Neurasthenia 
as  a  Cause  of  Inebriety,  Quarterly  Jour .  of  Inebriety,  Sept. — Barton,  Dip- 
somania; its  Medical  and  Legal  Aspects,  Ibid. — Norris,  Optic  Neuritis  as 
a  Symptom  of  Intracranial  Disease,  Phil.  Med.  Times,  Aug.  30. — Caldwell, 
Hydrophobia,,  Southern  Clinic,  Sept. — Regis,  Dynamic  or  Functional  Ex- 
altation at  the  Commencement  of  General  Paresis.  Ann.  Med.  Psych.,  July. — 
Ferrier,  Vomiting  in  Connection  with  Cerebral  Disease,  Brain,  July. — 
Hughlings-Jackson,  Affections  of  Speech  from  Disease  of  the  Brain,  Ibid. 
— Stewart,  The  Eye-Sj-mptoms  in  Locomotor  Ataxia,  Ibid — Dowse,  Re- 
marks on  Bulbar  Paralysis,  with  Special  Reference  to  Artificial  Feeding, 
Ibid. — Kraemer,  Observations  of  Temperature  in  the  Paralytic  Insane, 
Allg.  Zeitschr.  f.  P^yc7i.,X^XXYl.,  I.  and  II. — Roller,  The  Pathology  of 
(Precordial)  Pain,  Ibid. — Frohlich,  On  Psychoses  among  Soldiers,  Ibid. — 
Pfleger,  Observations  of  Crumpling  and  Sclerosis  of  the  Ammonis  horn 
in  Epilepsy,  Ibid. 


C— THERAPEUTICS   OF   THE    NERVOUS    SYSTEM 
AND    MIND. 


Oxalate  of  Cerium  in  Pertussis. — Dr.  Benj.  Morje,  Physician  to  the 
German  Dispensary,  N.  Y.,  reports,  If.  Y.  Med.  Record,  July  19,  his  success 
with  oxalate  of  cerium  in  the  spasmodic  stage  of  whooping  cough.  He  was 
induced  to  try  it  from  the  recommendation  of  Dr.  Thos.  Clark,  in  the  Prac- 
titioner, of  its  value  in  chronic  cough.  He  reports  three  of  the  ten  cases  in 
which  he  has  used  it  successful!}' — seven  males  and  three  females,  of  ages 
ranging  from  one  to  seven  years.  The  dose  was  from  one-half  a  grain  to 
three  grains  according  to  circumstances,  once  a  day,  before  breakfast.  The 
practice  was  to  continue  the  medication  a  week  after  the  last  spasmodic 
coughing,  so  as  to  obviate  any  relapse. 

He  concludes  from  these  ten  cases,  which,  though  a  small  number,  are 
yet  enough,  he  thinks,  to  justify  some  deductions,  that: 

1.  It  decreases  the  attacks,  and  thereby  reduces  the  violence  of  the  dis- 
ease, often  checking  it  instantly. 

2.  It  is  easily  administered,  as  only  one  dose  is  required  in  twenty-four 
hours. 

3.  Nocturnal  quietude  is  insured. 

4.  The  possibility  of  complications  is  lessened. 


Salicylic  Acid  and  Salicylate  of  Soda  in  Sciatica  and  Neural- 
gia.— Dr.  S.  L.  Abbot,  Boston  Medical  and  Surgical  Journal,  July  17,  gives 
an  account  of  three  cases  of  sciatica,  and  three  of  acute  facial  neuralgia,  in 
which  salicylic  acid  and  salicylate  of  soda  were  employed  with  success.  He 
says,  in  conclusion:  "These  cases  seem  to  show  that  we  have  in  salicylic 
acid  and  its  compounds  as  valuable  a  remedy  in  acute  neuralgia  as  in  acute 
rheumatism.  Perhaps  they  indicate  a  closer  affinity  between  these  diseases 
than  has  been  generally  suspected.  Two  of  the  patients  had  had  attacks  of 
rheumatism.    The  cases,  with  the  exception  of  the  third  case  of  sciatica, 
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were  all  severe,  and  notliing  could  be  more  satisfactory  than  the  very 
prompt  and  efficient  relief  which  followed  the  exhibition  of  the  remedy. 
In  cases  of  a  more  chronic  cliaracter,  my  experience  does  not  justify  me  in 
expecting  such  complete  relief  by  these  remedies  alone.  A  limited  ex- 
perience seems  to  show  that  sucli  patients  do  not  tolerate  them  so  well, 
perhaps  on  account  of  tlie  debility,  which  is  so  marked  a  feature  in  these 
cases."  

The  Physiological  Action  of  Platinum. — Platinum  is  one  of  the 
metals  whose  action  on  the  living  organism  we  know  very  little  about. 
Therapeutically,  it  is  at  present  nowhere;  and  yet  some  recent  researches, 
made  by  Herr  Kebler,  at  Strasburg,  show  that  its  properties  are,  in  some 
respects,  peculiar.  The  salt  used  in  these  experiments  was  the  double 
chloride  of  platinum  and  sodium;  a  solution  which,  containing  0.050  plati- 
num in  one  cubic  centimetre,  was  injected,  in  varying  ciuantities,  under  the 
skin  of  frogs,  and  into  the  veins  of  warm-blooded  animals.  In  frogs,  three 
to  tifty  milligrammes  of  the  metal  first  caused  increased  general  reflex 
irritability,  and  then  the  voluntary  movements  became  paralyzed,  while 
spontaneous  convulsive  twitchings  of  the  limbs,  or  of  certain  groups  of 
muscles,  occurred,  which  ceased  on  division  of  the  medulla  oblongata.  In 
rabbits,  twenty-tive  to  fiftj^  milligrammes  of  platinum,  and  in  dogs,  forty- 
five  to  ninety-five  caused  profuse  diarrhcea  when  injected  into  the  jugular 
vein.  In  dogs,  blood  generally  appeared  in  the  motions,  and  vomiting  was 
not  uncommon.  Hypersemia  of  the  mucous  membrane  of  the  stomach  and 
intestine  occurred  in  rabbits;  but  in  dogs  all  the  abdominal  viscera  were 
hyperajinic,  even  the  nerve-trunks  being  involved,  while  the  digestive  mu- 
cous membrane  was  softened  and  infiltrated  with  blood.  The  bladder  of 
dogs,  poisoned  with  large  doses  of  platinum,  was  sometimes  ecchymosed. 
The  action  of  the  salt  on  the  circulation  mainly  showed  itself  in  a  continu- 
ous fall  in  the  "blood-pressure,  with  scarcely  any  alteration  in  the  frequency 
of  the  pulse.  This  fall  appears  to  depend  entirely  on  dilatation  of  the 
blood-vessels,  especially  those  of  the  abdomen,  owing  to  paralysis  of  the 
terminations  of  their  peripheral  nerve-fibres.  The  excessive  stagnation  of 
blood  in  the  abdominal  vessels,  due  to  their  dilatation,  Kebler  regards  as  the 
cause  of  the  morbid  phenomena  occurring  in  the  digestive  tract.  He  is  also 
inclined  to  refer  the  nervous  symptoms,  met  with  in  frogs,  in  part,  at  least, 
to  the  vascular  dilatation,  though  unable  to  exclude  the  possibility  of  a 
direct  action  of  the  platinum  on  the  central  nervous  system.  We  record 
these  experiments  without  suggesting  in  what  way  they  may  be  made  thera- 
peutically serviceable.  One  thing,  however,  seems  clear,  that  the  peculiar 
action  of  platinum  was  scarcely  likely  to  prove  of  much  value  in  the  treat- 
ment of  syphilis,  the  disease  in  which  it  has,  as  yet,  been  chiefly  tried. 
{Med.  Timea  ami  Gazette,  Feb.  8,  1879.)    {Practitioner,  July.) 


Bromide  of  Potassium. — Dr.  A.  Hughes  Bennett,  British  Med.  Journal, 
June  7,  concludes  his  lectures  on  the  analysis  of  one  hundred  cases  of 
epilepsy,  all  of  wiiich  were  treated  with  the  bromides,  with  the  special  pur- 
pose of  testing  the  remedy  in  a  series  of  successive  and  unselected  cases. 


770 


Perisco])e. 


All  general  measures  requisite  were  also  resorted  to,  such  as  looking  after 
the  general  health,  diet,  palliating  all  unfavorable  influences  of  surrounding, 
etc.,  as  far  as  possible.  The  dose  given  was,  as  a  rule,  in  the  average  adult 
case,  thirty  grains  ter  die,  and  a  combination  of  the  bromides  of  potassium 
and  ammonium,  twice  as  much  of  the  former  as  of  the  latter,  with  aro- 
jmatic  spirits  of  ammonia  and  water  was  found  a  convenient  and  efficacious 
prescription.  The  first  dose  was  taken  on  arising  in  the  morning,  the 
second  in  the  middle  of  the  day  on  an  empty  stomach,  and  the  third  the  last 
thing  before  retiring.  Sometimes,  if  apparently  needed,  the  dose  was 
gradually  increased  to  sixty  or  even  ninety  grains  three  times  a  day.  After 
two  or  three  months  the  quantity  was  gradually  diminished  to  the  smallest 
quantity  found  efficacious  in  warding  oft'  the  paroxysms,  and  continued  at 
this  amount  for  many  months. 

We  would  say  here  that  the  above  doses  are  considerably  larger  than  we 
have  ourselves  found  needful  in  the  great  majority  of  cases  of  epilepsy. 

Dr.  Bennett  continues  as  follows.  Of  the  hundred  cases  treated  in  this 
way,  it  may  be  stated  in  general  tei'ms  that,  with  only  one  or  two  exceptions, 
the  bromides  have  had  the  eflect  of  materially  modifying  the  frequency 
and  severity  of  the  epileptic  seizures.  At  the  same  time,  opportunity  was 
not  afibrded  in  all  of  these  to  test  the  efficacy  of  the  treatment  for  a  suffi- 
cient length  of  time.  In  the  following  tabular  statements,  the  minimum 
period  during  which  any  patient  was  under  observation  and  treatment  was 
six  mouths,  and  this  may  be  considered  ample  time  to  demonstrate  the 
therapeutical  action  of  the  drugs  on  the  attacks.  Therefore,  in  forty  cases 
under  treatment  at  least  six  months,  and  most  of  them  for  a  longer  period, 
the  following  tables  indicate  :  1.  The  average  number  of  attacks  per 
month  prior  to  treatment,  and  2.  The  average  number  of  attacks  during 
six  months  of  treatment  by  the  bromides. 
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A  consideration  of  these  tables  demonstrates  the  very  remarliable  influ- 
ence of  the  bromides  on  epileptic  attaclis.  In  no  less  than  92.5  per  cent., 
the  seizures  were  either  entirely  arrested  during  the  period  of  observation, 
or  greatly  modified  in  frequency  and  severity.  In  22.5  per  cent. ,  the  parox- 
ysms were  completly  checked  during  the  whole  time  of  treatment,  the 
.  minimum  length  of  which  was  six  months,  and  in  most  for  a  longer  period. 
For  example,  case  No.  9  was  that  of  a  boy  aged  13,  who  had  suffered  from 
epilepsia  gravior  all  his  life,  having  had  for  some  time  an  average  of  two 
attacks  per  week.  He  was  under  treatment  for  nine  months,  and  during 
that  time  he  did  not  have  a  single  seizure.  Again,  case  No.  36  was  that  of 
a  man  aged  oO,  who  had  suflered  from  epilepsia  mitior  for  a  year,  having 
two  or  three  attacks  regularly  every  day.  During  six  months  of  treatment, 
he  had  no  seizures  of  any  kind. 

In  70  per  cent.,  although  the  attacks  were  not  completely  arrested,  the 
reduction  in  their  number  was  in  most  cases  very  marked,  as  will  be  seen 
on  consulting  the  tables.  For  example,  case  No.  2  was  that  of  a  girl  aged 
19,  who  had  been  subject  to  attacks  of  epilepsia  gravior  since  childhood, 
and  who  for  some  time  past  had  had  four  seizures  every  day.  After  treat- 
ment, the  paroxysms  were  reduced  to  one  a  week.  Again,  case  No.  33  was 
a  girl  aged  9,  who  had  suflFered  from  epilepsia  mitior  for  five  years.  She 
had  about  thirty  attacks  every  twenty-four  hours.  Treatment  reduced  this 
to  one  seizure  a  daj'.  This  modification  of  the  frequency  of  the  attacks 
took  place  in  every  proportion,  as  will  be  seen  in  the  tables,  in  the  majority 
of  cases,  however,  being  very  remarkable.  This  is  all  the  more  apparent 
when  it  is  remembered  that,  in  the  above  general  estimate,  no  account  is 
taken  of  special  adverse  circumstances,  such  as  very  chronic  cases,  heredi- 
tary transmission,  co-existence  with  disease  of  the  nervous  system,  and 
other  varying  conditions,  the  accompaniments  or  causes  of  the  attacks. 
Another  point  which  may  be  mentioned  is  that,  so  far  as  the  limited  num- 
ber of  cases  of  the  petit  mal  permit  us  to  judge,  the  benefit  derived  from 
treatment  is  nearly  equal  to  that  of  the  grand  mal,  there  being  only  one 
case  out  of  eight  which  received  no  benefit. 

This  modification  of  sj-mptoms,  if  not  scientifically  curative,  is  of  the 
greatest  possible  importance,  and  nothing  can  exceed  the  advantage  accru- 
ing both  to  the  patient  and  his  friends,  by  even  the  relief  of  the  much 
dreaded  fits.  Let  us  take,  as  an  example  of  this,  case  10.  This  was  a  young 
lady,  aged  12,  who,  while  at  the  Cape,  was  supposed  to  have  had  a  sunstroke 
when  fourteen  months  old.  Since  that  time,  she  had  suffered  from  constant 
attacks  of  the  severest  forms  of  epilepsia  gravior.  The  minimum  frequency 
of  these  seizures  had  been  two  a  week,  but  for  mouths  together  she  had 
had  several  every  day. 

About  every  three  months,  she  fell  into  a  sort  of  status  epilepticus,  in  which 
she  had  a  succession  of  fits  lasting  for  twenty-four  or  more  hours.  It  is 
difficult  to  describe  the  distress,  anxietj%  and  constant  alarm  produced  in  a 
private  family  by  one  of  its  members  being  in  this  condition.  In  the 
present  instance,  besides  general  treatment,  twelve  grains  of  bromide  of 
potassium  were  administered  three  times  a  day,  and  the  patient  has  taken 
this  continuouslj'  for  ten  months.     During  this  time  she  has  not  had  a  single 
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seizure  except  during  one  week,  when,  the  medicine  having  been  discon- 
tinued, she  had  three  attacks.  The  general  health  has  greatly  improved, 
the  patient  has  grown  stout  and  tall,  and  menstruation  has  occurred  for  the 
first  time,  and  altogether  she  is  more  healthy  and  robust  than  she  has  been 
for  years.  This  child  is  not  cured,  but  it  is  unuecessarj-  to  point  out  the 
benefit  derived  both  by  her  friends  and  herself  from  even  the  modification 
of  the  paroxysms. 

Of  the  forty  cases  which  compose  the  tables,  in  only  three  were  there  no 
beneficial  changes  on  the  attacks  as  a  result  of  treatment.  There  was 
nothing  special  in  any  of  these  to  indicate  why  the  remedies  should  have 
failed,  as  the  following  notes  may  show: 

Case  No.  31  was  a  woman  aged  25;  suffering  from  epilepsj'  for  six  years. 
Attacks  of  epilepsia  gravior  came  on  about  once  a  month;  of  epilepsia 
mitior,  about  ten  or  twelve  times  a  daj'.  She  was  a  verj^  delicate  and  ner- 
vous person;  otherwise  there  was  nothing  special.     Her  family  was  healthy. 

Case  No.  :>2  was  a  man  aged  32.  He  had  had  epilepsy  for  ten  years; 
attacks  of  epilepsia  gravior  once  a  month — otherwise,  nothing  special.  His 
family  was  health3^ 

Case  No.  3S,  a  man  aged  37.  He  had  had  epilepsy  for  ten  years.  At- 
tacks of  epilepsia  mitior  came  on  once  a  day.  He  was  a  delicate,  weak 
person.     His  family  was  healthy. 

Not  only  do  the  bromides  materially  modify  the  frequency  of  epileptic 
attacks,  but  they  often  diminish  the  severity  of  those  which  occur.  They 
also  improve,  in  many  respects,  the  general  health;  and  persons  who  suffered 
from  headache,  nervousness,  and  other  ailments,  are  often  greatly  relieved 
in  these  respects. 

The  administration  of  the  drugs  may  arrest  the  seizures  for  many  mouths, 
and  the  moment  thej^  are  discontinued,  the  attacks  at  once  return,  indi- 
cating that  it  is  these  agents  which  keep  the  parox3'sms  in  abeyance,  and 
that  their  action  is  not  permanent. 

What  effects  has  a  prolonged  use  of  the  bromides  on  the  general  health? 
Of  the  forty  cases,  which  for  a  period  of  at  least  six  months  were  con- 
tinuously under  the  influence  of  these  drugs,  the  following  gives  a  general 
idea  of  the  results: 

General  health  not  affected 25 

Symptoms  of  bromism 15 

Enfeebled  or  weakened  body 10 

Depressed  or  weakened  mind .- 8 

Eruption -     6 

Died ----     1 

It  will  thus  be  seen  that,  in  62.5  per  cent,  of  cases,  the  prolonged  use  of 
the  bromides,  sufficient  to  ward  off"  or  greatly  modify  the  epileptic  attacks, 
did  not  produce  any  physiological  effects,  or  in  any  way  influence  the 
general  health.  In  35  per  cent,  some  symptoms  of  bromism  were  pro- 
duced, namely:  in  25  per  cent,  there  were  weakness  and  languor  of  body, 
loss  of  appetite,  and  the  usual  physical  symptoms;  in  20  per  cent,  there 
were  depression  of  the  mental  faculties  into  dullness,  apathy,  tendency  to 
sleep,  and  so  on;  and  in  15  per  cent,  there  were  well  marked  signs   of  the 
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bromide  rash.  One  patieut  died  while  taking  large  doses,  but  whether  as  a 
result  of  the  remedj-  or  of  the  disease,  it  is  very  difficult  to  determine. 
As  a  rule,  however,  the  symptoms  of  bromism  were  slight,  and  their  effects 
temporarj',  and  rapidly  disappeared  on  discontinuing  the  drug  for  a  time. 

It  may  be  .said  in  conclusion  that,  in  the  bromide  of  potassium,  we  pos- 
sess a  valuable  agent  for  suppressing  the  most  dangerous  symptoms  of  one 
of  the  most  terrible  maladies  to  which  human  flesh  is  heir;  and  further 
experience  may  enable  us,  through  its  influence,  to  effect  a  complete  cure 
of  the  disease  itself. 

There  are  other  methods  of  treatment  of  epilepsy,  both  hj  medicinal 
agents  and  by  derivatives,  such  as  the  seton  and  actual  cautery,  which  I  am 
disposed  to  believe  in  some  instances  of  the  greatest  importance,  a  con- 
sideration of  which,  space  compels  me,  at  present,  to  postpone. 


CuKARE  IX  HYDROPHoniA. — There  have  been  several  reported  cures  of 
hydrophobia  within  the  past  two  or  three  years  ;  one  of  the  latest  is  re- 
ported b}'  Dr.  Ad.  Olieuberg,  VVickrath  (Rhein-Preussen),  and  translated 
by  Dr.  S.  W.  Williams,  N.  T.  Med.  Itecord,  Aug.  9  : 

A  servant  girl  was  bitten,  on  the  28th  of  July,  1874,  in  the  heel  b}'  a  Spitz 
dog,  pronounced  mad  by  a  veteriuarj-  surgeon.  Other  cases  of  rabies  had 
occurred  in  the  neighborhood,  and  the  man  in  whose  house  she  was  working 
died  hydrophobic  from  the  effects  of  a  dog-bite  only  two  da3-s  after  the 
girl  herself  was  bitten.  The  wound  was  treated  locally  and  kept  open,  and 
she  loo*c  remedies  popular  in  the  region  to  prevent  hydrophobia.  On  the 
sixteenth  of  October  she  first  gave  signs  of  hydrophobic  spasms,  which  in 
the  course  of  the  night  became  xgvj  pronounced.  Injection  of  .02  (  ^  ^ 
grain)  morphia  and  chloroform  inhalation  being  ineffectual,  and  the  diag- 
nosis of  hj'drophobia  being  considered  established.  Dr.  Offenberg  began  to 
use  curare  hypodermically,  a  solution  of  the  strength  of  0.5  :  10  of  dis- 
tilled water  (  =  grs.  "i  :  3  iiss).  The  effectiveness  of  this  solution  had 
been  previouslj'^  tested  on  frogs,  and  also  in  two  cases  of  traumatic  tetanus. 

At  first  .02  (  =  1^  gr.)  was  injected  without  effect,  and  the  dose  was  re- 
peated in  fifteen  minutes,  with  the  result  of  diminishing  the  general  mus- 
cular tremor  and  reducing  the  pulse  between  the  convulsions,  and  also  of 
increasing  the  intervals  of  these  latter.  At  midnight  nearly  half  a  grain 
(j'%)  of  curare  was  given,  followed  by  two  other  similar  doses  at  intervals  of 
an  hour,  then  another  in  half  an  hour,  at  2.30  a.m.  Oct.  17,  and  in  fifty 
minutes  more  (3.20  a.m.)  still  another.  The  result  of  all  this  was  consider- 
able improvement  in  the  patient's  spirits  and  general  comfort  between  the 
spasms,  the  diminution  of  their  severity  and  the  lengthening  of  the  intervals 
between  them,  and,  after  the  last  dose,  almost  complete  muscular  paralysis, 
not,  however,  involving  respiration,  and  cessation  of  the  spasms.  During 
the  next  day  the  paralysis  disappeared  almost  entirely,  but  slight  convulsive 
phenomena  reappeared,  excited  by  drinking,  swallowing,  etc.,  and  spas- 
modic muscular  twitchings.  but  not  serious.  The  next  day  or  two  there 
occurred  temporar\'  jiaralysis  and  some  occasional  slight  convul-^ions,  and 
immerous  head  symptoms  persisted  for  several  days.  But  from  the  2.jtli  of 
October  the  recovery  was  gradual  and  steady.     She  was- discharged  from 
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the  hospital  on  the  4th  of  December,  1874,  in  good  general  health,  but  not 
strong,  and  with  weakness  of  the  eyes,  which  had  troubled  her  during  the 
attack.  In  January,  1875,  she  resumed  her  work,  though  not  yet  strong, 
and  recovery  was  still  slow.     Two  years  later  she  w'as  in  perfect  health. 

The  dubious  point  iu  this  case,  as  in  all  the  cures  of  this  disease  that 
we  have  seen  reported,  is  the  question  whether  this  was  an  actual  or 
a  hysterical  case.  The  fact  is  stated  in  the  account  that  the  patient  was 
much  alarmed  as  to  her  condition  before  she  was  taken  ill,  and  that  her  un- 
easiness persisted  even  after  her  recovery.  The  case  has  not  the  conclusive 
character  that  it  would  have  were  all  such  moral  complications  excluded 
in  the  histor}^.  Still  we  are  inclined  to  believe  that  hydropholjia  is  in  all 
cases  very  much  a  mental  disease,  i.  e.,  the  mind  is  affected,  even  in  the 
lower  animals.  There  is  much  to  encourage  us,  therefore,  in  these  later 
clinical  experiences  with  tliis  fearful  disorder. 


Ix  Vrxo  Veritas. — -In  the  Visrteljalirnchrift  fi'i.r  gerichtl.  Medicin,  July, 
Dr.  Westphal  reports  the  case  of  a  murderer  who  was  alleged  to  be  partially 
insane.  Among  the  tests  was  the  administration,  on  two  occasions,  of 
sufficient  brandj"  to  make  him  quite  drunk.  In  this  condition  of  intoxica- 
tion, he  plied  him  with  a  number  of  questions,  believing  that  if  his  delu- 
sions were  simulated,  he  could  not  keep  up  the  deceit  when  so  much  in 
liquor.  As  the  man  still  persisted  in  Ids  insane  statements,  the  expert  con- 
cluded that  lie  was  really  demented.     (Med.  and  Surg.  Reporter,  Aug.  9.) 


Bromohydrate  of  Coniine. — At  the  sessions  of  the  Acad,  des  Sciences, 
Paris,  July  14,  21  and  28  (rep.  in  Bull.  gen.  de  Therap.,  Aug.  15),  M.  J.  L. 
Prevost  read  a  communication,  of  which  the  following  are  the  conclusions 
drawm  from  experiments  on  various  species  of  animals: 

1.  The  paralysis  produced  by  bromohydrate  of  quinine  is  the  result  of 
the  paralysis  of  the  motor  nerves,  which  also  lose  their  excitability. 

2.  When  we  interrupt  the  circulation  in  the  posterior  portion  of  the 
body  of  a  frog,  sparing  the  nerves,  and  then  introduce,  hypodermically, " 
in  the  back,  a  dose  of  from  0.015  to  0.02  of  bromohydrate  of  coniine,  the 
nerves  of  the  posterior  members  remain  excitable,  and  these  posterior  limbs 
react  to  excitations  made  on  the  anterior  members  above  the  ligature,  they 
being  also  paralyzed  by  the  poison. 

3.  This  experiment  is  made  more  striking  by  strychnizing  the  animal; 
in  that  case  we  can  observe,  simultaneouslj^,  the  effects  of  the  two  poisons 
on  the  same  animal. 

4.  The  pneumogastric  is  paralyzed  before  the  other  nerves,  and  its  ex- 
citability reappears  more  promptly  than  that  of  the  other  nerves,  during 
the  period  of  the  elimination  of  the  poison. 

5.  The  urinary,  salivary  and  lachrymal  secretions  are  excited  by  bromo- 
hydrate of  coniine. 

6.  I  have  been  able  to  experimentally  determine  the  passage  of  the  drug 
in  the  urine.  The  urine  of  a  cat,  poisoned  with  bromohydrate  of  coniine, 
evaiiorated  in  a  warm  bath  to  a  syrupy  consistence,  and  injected  under  the 
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skin  in  several  frogs,  produced  in  these  animals  the  characteristic  sj'mptoms 
of  poisoning  b}-  bromohydrate  of  coniine. 

7.  The  glandular  nerves  still  preserve  their  excitabilitj',  and  cause  secre- 
tion when  electrized.  After  the  vagi  and  the  nerves  of  the  striped  muscles 
have  lost  their  excitability,  the  electric  excitation  of  the  cervical  sympa- 
thetic and  the  tympanico-lingual,  causes  a  flow  of  saliva.  The  excitation  of 
the  peripheral  end  of  the  nerves  of  the  fore-limb  produced  secretion  of 
sweat  in  the  palmar  surface  of  a  cat's  paw,  after  it  had  failed  to  arouse 
muscular  contractions. 

8.  In  cold-blooded  animals,  poisoned  by  bromohydrate  of  quinine,  and 
subjected  to  artiticial  respiration,  the  heart  showed  great  resisting  power, 
dying  last  of  all;  it  continued  to  pulsate  longer  than  a  normal  heart,  after 
cessation  of  artiticial  respiration,  or  when  separated  from  the  bod}-. 

In  rabbits  and  cats,  the  direct  electrization  of  the  heart  bj^  a  strong  in- 
duction current,  did  not  produce  its  paralysis  when  poisoning  was  carried 
to  the  point  of  complete  loss  of  the  excitability  of  the  sciatic  nerve.  This 
experiment  failed  in  a  cock.  When  in  rabbits  the  excitability  of  the  sciatic 
was  not  completely  destroyed,  electrization  of  the  heart  would  produce 
paralysis;  but  repeated  attempts  were  needed  to  produce  this  eflect. 

9.  It  is  very  doubtful  whether  the  nerve-centres  are  directly  afiected  by 
bromohydrate  of  coniine.  The  convulsions  observed  in  warm-blooded 
animals  in  the  later  period  of  the  poisoning,  are  the  result  of  the  asphyxia 
due  to  the  paralysis  of  the  mechanical  factors  of  respiration.  These  con- 
vulsions may  be  avoided  by  means  of  artificial  respiration. 

10.  Muscular  contractilitj^  is  not  at  all  affected  by  bromohydrate  of  coniine. 


The  Pneumogastric  and  the  Action  of  Digitaline. — At  the  session 
of  the  Acad,  des  Sciences,  Paris,  June  '2d,  M.  Ch.  Robin  presented  a  com- 
munication by  M.  Cadiat,  on  the  influence  of  the  pueumogastric,  and  the 
action  of  digitaline  on  the  movements  of  the  heart  in  the  squaloids,  which 
is  thus  reported  in  L'  Union,  Medicale :  * 

"  Certain  of  the  squalida?,  among  others  the  roussette  {Scyllium  caiii- 
culum,  H.  D.),  presence  an  excessive  nervous  excitability  long  after  death, 
together  with  simultaneous  violent  cardiac  pulsations,  which  last  ten 
or  twelve  hours  after  cessation  of  all  spontaneous  movement.  This 
animal  seems,  therefore,  to  oflTer  verj^  favorable  conditions  for  studying  the 
action  of  the  pueumogastric  and  the  eflects  of  digitaline.  The  results  I 
have  obtained  are  presented  in  evidence. 

1.  "  The  pulsations  of  the  heart,  which  in  the  conditions  of  artificial  res- 
piration in  which  I  had  placed  the  sharks  for  these  experiments,  rise  to  ten 
or  twelve  a  minute,  incr^se  rapidly  after  the  section  of  one  or  both  pneu- 
mogastrics,  or  the  destruction  of  the  medulla,  to  twenty-eight  or  thirty  in 
the  same  space  of  time. 

2.  "  If  we  cut  the  pneumoga.stric  between  the  cranium  and  the  organ  of 
the  branchial  nerves  and  then  excite  the  peripheral  portion,  we  obtain  an 
immediate  arrest  in  diastole,  whatever  be  the  method  of  excitation.  The 
excitation  of  the  central  end  has  no  effect  on  the  cardiac  movements. 
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"This  experiment  may  be  repeated  for  hours  on  the  same  animal,  either 
before  or  after  death,  that  is,  after  disappearance  of  all  voluntary  movements. 

3.  "  The  pneumogastric  giving  out,  after  it  leaves  the  cranium,  as  many 
branches  as  there  are  branchial  rays,  the  action  of  arrest  of  the  heart  is  so 
much  the  more  energetic  as  we  apply  the  excitation  to  a  part  including  the 
largest  number  of  these  branches.  With  only  one  branchial  tilament  we 
can  hardlj'  arrest  the  heart.  The  nerve  of  the  third  branchial  pair  seems  to 
have  the  most  effect. 

4.  ''  When  the  excitability  of  the  pneumogastric  is  exhausted,  its  excita- 
tion does  not  stop  the  heart." 

Action  of  DifjitnUne. — The  experiments  with  digitaline  confirm  incontest- 
ablythe  results  of  M.  Brohm  and  M.  Vulpian. 

In  opposition  to  Traube,  who  thought  that  digitalis  acted  on  the  heart 
through  the  nervous  system,  M.  Vulpian  recognized  the  fact  that  digitalis, 
like  the  Upas  antiar  was  a  direct  cardiac  poison;  but  many  objections  may 
be  raised  to  the  experiments  he  reports  in  support  of  this  view.  In  one  of 
them  in  fact,  the  heart  was  arrested  in  systole  under  the  influence  of  digita- 
line, but  it  is  not  said  that  its  nervous  excitability  still  persisted  at  the  time. 
In  another,  of  two  animals,  the  one  not  yet  poisoned  succumbed  with  car- 
diac arrest  from  the  mere  effect  of  the  operation,  before  absorbing  any  digi- 
taline. These  experiments  upon  sharks  are  much  more  conclusive  on 
account  of  the  great  vitality  of  the  animals. 

1.  "I  opened  the  pericardium  of  a  roussette  {Seyllium  caniculmn)  and 
cut  the  pneumogastric.  The  heart  beat  25  per  minute;  some  drops  of  solu- 
tion of  digitaline  were  then  dropped  on  the  heart.  The  movements  of  the 
organ  were  at  first  quickened,  then  the  diastoles  gradually  diminished;  the 
heart  appeared  to  sink  down  into  the  pericardium.  Suddenly  it  stopped  in 
systole  in  a  sort  of  tetanic  condition,  and  electrical  excitation  could  arouse 
no  pulsation. 

"But  the  animal  had  not  yet  died;  the  nerves  and  muscles  were  still 
excitable  ;  it  struggled  violently  when  lilted  and  put  into  a  basin,  the  heart 
being  absolutely  quiet;  it  continued  its  natatory  movements  for  over  half 
an  hour. 

2.  "I  repeated  this  experiment  on  another  of  these  sharks,  but  instead  of 
cutting  the  pneumogastric,  I  destroyed  the  medulla.  This  mutilation  also 
accelerated  the  cardiac  movements,  which  became  as  frequent  as  when  the 
pneumogastric  was  cut.  A  few  drops  of  digitaline  are  poured  on  the 
pericardium.    The  heart  continued  to  beat ;  then  suddenly  it  ceased  in  systole. 

"  The  spontaneous  movements  still  continued. 

3.  "I  cut  the  left  pneumogastric  one  day,  and  the  next  day  cut  the  right 
also.  The  excitation  of  one  of  these  nerves  did  hot  arrest  the  heart  any 
more,  a  fact  due,  doubtless,  to  the  accelerating  influence  of  the  divided 
symmetrical  nerve.  * 

"A  large  dose  of  digitaline  was  then  injected  into  the  peritoneum;  then, 
a  quarter  of  an  hour  later,  I  opened  the  pericardium.  The  heart-pulse  was 
twenty-six  to  thirty-one  per  minute,  but  the  diastoles  gradually  diminished 
and  the  heart  suddenlj-  .stopped  in  systole. 

"  The  nervous  system  was  still  excitable,  as  the  animal  swam  when  placed 
in  water. 
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4.  "In  another  of  these  sharks,  I  commenced  with  a  strong  injection 
of  digitaline.  Ten  minutes  later  I  laid  bare  the  pneumogastric  and  the 
heart.  The  latter  was  absolutely  immobile  in  systole;  but  at  this  moment 
the  excitation  caused  progressively  a  dilatation  and  excessive  repletion  of 
the  organ.  As  we  might  attribute  this  to  the  influence  of  muscular  contrac- 
tions, I  passed  a  current  along  the  cord,  causing  violent  motions  but  no 
cardiac  dilatation. 

"This  experiment  shows  that  the  paralysaut  action  of  the  pneumogastric 
is  sufficient  to  still  arouse  a  tetanized  heart. 

"  The  heart  having  been  entirely  quiet  and  in  systole  for  half  an  hour, 
we  put  the  animal  in  water  and  it  at  once  traversed  a  space  of  two  or  three 
metres. 

"  Conclusion  :  Digitaline  administered  to  animals  in  toxic  doses,  acts  as  a 
cardiac  poison.  It  acts  directly  on  this  organ,  causing,  as  many  authors 
have  already  stated,  a  tetanization  of  the  ventricle  and  diastole  of  the  auricle. 
It  has  no  action  on  either  the  nerve  centres,  the  peripheral  nerves  or  the 
muscles."  

Nux  Vomica  as  a  Remedy  fok  Vertigo. — Dr.  Mader,  Wiener  Med. 
Blatter,  8-13,  II.  Jahrg.  (Deuisch  Med.  Wochenschr.,  July  19.) 

The  author  has  emploj'ed  extract  of  nux  vomica  (0.1 — 0.3  per  diem,  divi- 
ded into  two  doses,)  in  a  considerable  number  of  cases  for  the  relief  of  ver- 
tigo. Its  remarkable  eft'ects  are  shown  in  twenty-six  clinical  histories.  For 
theoretical  explanation  these  must  be  divided  into  two  classes.  On  the  one 
hand  we  have  a  morbid  attection  in  the  sensory  sphere  with  second ary.motor 
disorders,  and  then  these  latter  may  occur  primarily  as  the  motor  association 
centres  are  morbidly  irritated  and  produce  slight  unconscious  active  move- 
ments, of  which  we  are  only  passively  conscious.  That  nux  vomica,  as  it 
appears,  acts  directly  in  those  cases  in  which  the  motor  sphere  is  involved, 
is  easily  understood  from  its  known  physiological  peculiarities.  If  one  now 
understands  that  the  cause  of  the  irritation  of  the  motor  region  of  the  nerv- 
ous system  is  usually  from  a  local  disorder  of  the  ciixulation,  for  instance,  a 
hyiJenemia,  then  the  action  of  the  preparation  in  question  would  indicate 
that  it  contracts  the  vessels.  The  many  weak  points  for  attack  this  explana- 
tion may  also  afford,  as  the  author  himself  admits,  should  have  the  result  to 
excite  further  experiments  with  the  agent. 


Hypodermic  Injection  of  Fowler's  Solution  in  Chorea  op  Chil- 
dren.— M.  Henri  Garin  gives  in  a  thesis  the  result  of  the  treatment  prac- 
ticed by  Doctor  L.  Perroud,  of  Lyons. 

The  method  practiced  was  to  inject  four  or  five  drops  of  Fowler's  solution, 
as  a  rule,  every  two  or  three  days,  sometimes,  however,  ofteuer. 

The  reasons  which  lead  the  author  to  jirefer  this  method  of  treating  the 
disease  are : 

I.  Because  the  ga.stric  disturbances,  so  troublesome  when  the  medicine  is 
given  by  the  stomach,  are  avoided. 

II.  Because  the  good  efl'ects  of  the  drug  are  generally  obtained  more 
rapidly. 
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III.  Because  it  is  only  necessary  to  employ  small  doses,  administered 
every  two  or  three  days. 

The  irritation  at  the  point  of  injection  is  trifling.  Sometimes  on  account 
of  idiosyncrasy,  the  arsenic  is  not  tolerated,  and  symptoms  of  arsenical  poi- 
soning are  observed.  But  these  cases  are  rare,  especially  in  children,  who, 
as  a  rule,  bear  arsenic  very  well.  Under  the  influence  of  this  treatment, 
rapid  improvement  is  the  rule  in  all  cases. 

This  amelioration  of  the  symptoms  cannot  be  ascribed  to  acupuncture,  as 
the  injection  of  water  does  not  have  the  same  result. 

As  the  chorea  becomes  better  the  patient  gains  flesh,  and  the  solid  matter 
excreted  by  the  kidneys  diminished  in  quantity. 

By  the  use  of  arsenical  injections  16  patients  were  cured,  after  an  average 
of  33  days  of  treatment,  and  18  hypodermic  injections. 

These  10  cases  were  put  on  a  purely  arsenical  treatment,  and  they  were  all 
simple  and  recent  cases.  In  13  other  cases  submitted  to  the  treatment,  but 
which  had  been  under  other  treatment,  10  were  cured.  The  time  necessary 
to  effect  a  cure  was  more  than  in  the  cases  first  mentioned.  These  13  wei'e, 
as  a  rule,  old  cases  and  relapses. 

From  the  preceding  we  can  conclude  that  arsenic  is  more  efficacious  in 
simple  and  recent  cases  than  in  old  and  inveterate  ones,  which  is  contrarj'  to 
the  assertion  of  Aran,  Ziemssen,  etc. 

The  number  of  cases  observed  was  33,  all  girls,  ranging  in  age  from  43^ 
to  143^^  years. — These  de  Lyon,  No.  14. — Lancet  and  Clinic. 


The  Action  of  Brucine  and  Strychnine  on  the  Motor  Nerves. 
— Dr.  Lautenbach,  in  the  Medical  Times  of  August  3d,  reaches  the  following 
conclusions  on  the  above  subject,  viz. : 

Brucine  treated  with  acetic  acid  and  injected  into  a  Rana  temporaria,  in 
the  proportion  of  f)ne  part  of  the  alkaloid  to  about  fifteen  hundred  parts  \tj 
weight  of  the  frog,  produces  a  non-excitability  of  the  motor  nerves  through 
a  direct  action  on  these  structures. 

Brucine  treated  with  hjxlrochloric  acid  produces  the  same  effect  in  the 
Rana  temporaria  ;  but  in  the  Rana  esculenta  it,  in  much  smaller  doses,  par- 
alyzes the  motor  nerves  without  having  previously  induced  tetanus. 

Strychnine  treated  with  acetic  or  hydrochloric  acid  produces  in  the  Rana 
temporaria,  paralysis  of  the  motor  nerves  in  one-sixth  the  dose  necessary  for 
brucine  to  produce  the  same  effect. 


The  following  are  the  titles  of  a  few  recently  published  articles  on  the 
Therapeutics  of  the  Nervous  System  and  Mind : 

Kenyon,  Treatment  of  Eclampsia  with  Veratrum  Viride,  N.  T.  Med. 
Jour. ,  Oct. — BusEY,  Ana-sthesia  and  Hot  Water  in  the  Treatment  of  Torti- 
collis, N.  Y.  Med.  Bee,  Sept.  27. —  Savage,  Hyoscyamine  and  its  Uses, 
Jour,  of  Ment.  8cience,3\x\j. — Schaeffer,  Asthma  and  its  Treatment,  Deutsch. 
Med.  Wochenschr.,  No.  32. — Stone,  The  Physiological  Action  of  Carbolic 
Acid  on  the  Nervous  System,  Phil.  Med.  Times,  Sept.  27.— Mendel,  The 
Therapeutic  Use  of  Hyoscyamine  in  Psychoses,  Allg.  Zeitschr.  f.  Psych., 
XXXVI.,  II.  &  III. 
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Des  Alienes  Voleurs.  Nonexistence  dela  Kleptomanie  et  desMo- 
nomanies  en  General  comtnes  entites  Morbides.  These  pour 
le  Doctorat  en  Medecine,  presentee  et  soutenue  le  23  Juin, 
1879.     Par  Th.  Govroy.     Paris,  1879. 

Real-Encyclopadie  der  Gesainmten  Heilkiinde.  Medicinisch- 
chirurgisches  Ilandworterbuch  filr  praktische  Aerzte.  Ile- 
rausgegeben  von  Dr.  Albert  Enlenburg,  ord.  Professor 
an  der  Universitat  Greifswald.  Mit  Zahlreichen  Illustra- 
tionen  in  Holzscbnitt.  I.  Lieferung,  Band  I.,  Bogen  1-5. 
Wien,  1880. 

Transactions  of  the  Pathological  Society  of  Philadelphia.  Vol- 
ume eighth,  containing  the  Reports  of  the  Proceedings  from 
Sept.,  1877  to  July,  1878.  Edited  by  J.  Henry  C.  Simes,  M. 
D.,  Philadelphia.  Printed  for  the  Society  by  J.  B.  Lippin- 
cott  <fe  Co.,  1879.     Chicago,  Jansen,  MeClurg  &  Co. 

Reports  to  the  St.  Louis  Medical  Society  on  Yellow  Fever,  con- 
sisting ol  the  Report  of  the  Committee  appointed  to  inquire 
into  the  relations  of  the  Epidemic  of  1878  to  the  city  ot  St. 
Louis.  By  W.  Hutson  Ford,  A.  M.,  M.  D.  Revised  by  the 
Committee  on  Publication.  St.  Louis:  Geo.  O.  Rumbold 
&  Co.,  1879. 

Transactions  of  the  Medical  Association  of  Georgia,  Thirtieth 
Annual  Session,  Rome,  April  16,  17,  18,  1879.  Jas.  P.  Plar- 
rison  &  Co.,  Printers  and  Binders,  Atlanta,  Georgia,  1879. 

Transactions  of  the  Medical  Society  of  the  State  of  Tennessee 
at  its  Forty-Sixth  Annual  Meeting,  1879.  Nashville,  Ten- 
nessee. Printed  at  "The  American  "  Book  and  Job  Rooms, 
1879. 

Twenty-Second  Annual  Report  of  the  Board  of  Directors  for 
Public  Institutions  of  the  city  of  Boston,  for  the  financial 
years  1878-79.  Boston  House  of  Reformation  Printing  De- 
partment, Deer  Island,  Boston  Harbor,   1879. 

The  Future  Influence  of  the  John  Hopkins  Hospital  on  the  Med- 
ical Profession  of  Baltimore.  By  John  Van  Bibber,  M.  D. 
Baltimore,  Jones  &  Company,  Printers,  1879, 

A  case  of  Anterior  Spinal  Paralysis  with  formation  of  Vacuoles 
in  the  Ganglion  Cells  of  the  S])inal  Cord.  Read  before  the 
American  Neurological  Association,  New  York,  June  19, 
1879.  By  Robert  T.  Edes,  M.  D.  (Reprinted  from  the  Bos- 
ton Medical  and  Surgical  Journal,  July  24,  1879.)  Cam- 
bridge: Printed  at  the  Riverside  Press,  1879. 


hooks  Received.  78 1 

Some  points  connected  with  the  Question  of  Responsibility  as  it 
Relates  to  the  Partially  Insane.  By  T.  L.  Wright,  M.  D. 
Bellefontaine,  Ohio. 

Reflex  Cerebral  Hyperjemia,  By  C.  H.  Hughes,  M.  D.  Read 
before  the  St.  Louis  Medical  Society.  (Reprinted  from  the 
St.  Louis  Medical  and  Surgical  Journal,  June,  1879.) 

Annual  Address  on  the  Relation  of  Neurasthenia  to  Diseases  of 
the  Womb.  By  William  Goodell,  M.  A.,  M.  D.,  Philadel- 
phia, Pa.  (Reprint  from  Volume  IIL,  Gynecological  Trans- 
actions, 1879.) 

Views  suggested  by  the  Study  of  the  Etiology  of  Puerperal 
Eclampsia.  By  J.  K.  Bauduy,  M.  D.,  St.  Louis.  Read 
before  the  Obstetrical  and  Gynecological  Society  of  St. 
Louis,  May  15,  1879.  (Reprinted  from  the  St.  Louis  Courier 
of  Medicine,  August,  1879.) 

The  Construction,  Organization  and  Equipment  of  Hospitals  for 
the  Insane.  By  William  A.  Hammond,  M.  D.  Read  by  invi- 
tation before  the  Connecticut  Medical  Society  at  Hartford, 
May  29,  1879.     New  York,  G.  P.  Putnam's  Sons,  1879. 

The  Tendon-Reflex  in  the  Insane.  By  J.  C.  Shaw,  M.  D.  (Re- 
printed from  Archives  of  Medicine,  August,  1879.)  New 
York,  G.  P.  Putnam's  Sons,   1879. 

Buildings  for  Insane  Criminals.  By  Walter  Channing,  M.D.,  Bos- 
ton. Read  at  the  Conference  of  Charities,  in  Chicago,  June 
11,1879.  (Reprinted  from  the  Proceedings.)  Boston:  Rand, 
Avery  &  Co.,  1879. 

Emotional  Insanity.  By  J.  K.  Bauduy,  M.  D.  (Reprinted  from 
the  St.  Louis  Medical  and  Surgical  Journal,  April,  1879.) 
St.  Louis:  Geo.  O.  Rumbold  &,  Co.,  1879. 

Report  of  the  Board  of  Trustees  of  the  Michigan  Asylum  for 
the  Insane,  for  the  years  1877-78.  Lansing,  W.  S.  George 
&  Co.,  State  Printers,  1879. 

Phenol,  its  Poisonous  Eflects,  and  the  Soluble  Sulphates  as 
Antidotes.  By  David  Cerna,  M.  D.,  Ph.  D.  (Reprinted  from 
The  Philadelphia  Medical  Times.) 

Dermatitis  Venenata;  or,  Rhus  Toxicodendron  and  its  action. 
By  Roswell  Park  A.  M.,  M.  D.  (Reprinted  from  Archives  of 
Dermatology,  July,  1879.) 

The  Hot  Springs  of  Arkansas  as  a  Health  Resort;  their  Waters 
as  Remedial  Agents.  By  J.  M.  Keller,  M.  D.  (Reprinted 
from  the  St.  Louis  Medical  and  Surgical  Journal,  August, 
1879.)     St.  Louis:  Geo.  O.  Rumbold  &  Co.,  1879. 

53 


782  Boohs  Meceived. 

Laceration  of  tlie  Cervix  Uteri.  By  A.  Reeves  Jackson,  A.  M., 
M.  D,  Read  before  the  Chicago  ]\Iedical  Society,  July  7, 
1879.  (Reprinted  from  the  Chicago  Medical  Journal  and 
Examiner,  for  August,  1870.)  Chicago:  Bulletin  Printing 
Co.,  1879. 

A  new  Removable  Paper  Brace  for  the  Treatment  of  Caries  of 
the  Spine,  and  of  Lateral  Curvature,  by  the  Insertion  of  a 
Rubber  Band  to  exert  continuous  pressure  over  the  Deform- 
ity. By  Ap-Morgan  Yance,  M.  D.  (Reprinted  from  Hospital 
Gazette,  July  19,  1879.) 

Observations  on  the  ]Mechanical  Treatment  of  Disease  of  the 
Hip  Joint.  By  Charles  Fayette  Taylor,  M.  D.  (Reprinted 
from  the  Boston  Medical  and  Surgical  Journal,  March  0, 
1879.) 

Physiological  Antagonism  the  Therapeutic  Law  of  Cure.  By 
Electus  B.  Ward,  M.D.  (Read  before  the  Detroit  Academy 
of  Medicine,  June  10,  1879.) 

Report  of  the  Special  Committee  on  ]Medical  Education,  read 
before  the  Illinois  State  Medical  Society,  at  its  Twenty-Kintli 
Anniversary  Meeting,  held  at  Lincoln,  May,  1879.  E.  S. 
Ingalls,  jNl.  D.,  Chairman  Committee.  Chicago,  C.  H.  Blake- 
ly  &Co.,  1879. 

The  Tornado  of  April  14,  1879.  By  J.  L.  R.  Wadsworth,M.  D. 
and  Francis  E.  Nipher.  (From  the  Transactions  of  the 
Academy  of  Sciences,  of  St.  Louis,  Vol.  lY.,  No.  1 .) 

The  Condition  of  the  Pauper  Insane  of  New  Harapsliire.  Read 
before  the  New  Hampshire  Medical  Society,  at  its  Annual 
Convention  held  in  Concord,  June  18  and  19,  1878.  By  J. 
P.  Bancroft,  M.  D.  Concord:  Republican  Press  Associa- 
tion, l'?78. 

Precautions  Requisite  in  the  Administration  of  Ergot.  By  J. 
W.  Compton,  M.  D.  (Reprint  from  Detroit  Lancet,  June, 
1879.)     Geo.  S.  Davis,  Detroit,  Mich.,  1879. 

The  Treatment  of  Epithelioma  of  the  Cervix  L'teri.  By  J.  Ma- 
rion Sims,  M.  D.  (Reprinted  from  the  American  Journal 
of  Obstetrics  and  Diseases  of  Women  and  Children,  Vol. 
XL,  No.  3.,  July,  1879.)  New  York:  Wm.  Wood  &  Co., 
1879. 

Diphtheria;  Its  Relation  to  Filth  Causes.  By  E.  L.  Griffin,  M. 
D.,  Fond  du  Lac;  from  the  Third  Annual  Report  of  the 
State  Board  of  Health  of  Wisconsin.  David  Atwood,  Mad- 
ison, Wis.,  1879. 

An  Address  from  the  Auxiliary  Sanitary  Association  of  New 
Orleans,  to  the  other  Cities  and  Towns  in  the  Mississippi 
Valley.     New  Orleans:  L.  Graham,  1879. 


Boohs  Jxeceived.  783 

Notes  on  Hospital  and  Private  Practice.  By  Henry  Gibbons, 
Sr.,  M.  D.     A.  L.  Bancroft  &:  Co.,  1879. ' 

Address  delivered  before  the  New  Orleans  Auxiliary  Sanitary 
Association.  By  John  H.  Ranch,  M.  D.  New  Orleans:  A, 
H.  Nelson,  1879" 

Cleanliness,  Health,  Wealth.  Domestic  Sanitation,  one  of  its 
most  Important  Elements,  as  Elaborated  in  a  Report  to  the 
New  Orleans  Medical  &  Surgical  Association.  New  Or- 
leans: L.  Graham,  1879. 

Report  on  Milk  and  Dairies  in  the  city  of  New  Orleans,  pre- 
sented to  the  New  Orleans  Medical  and  Surgical  Association. 
New  Orleans  Auxiliary  Sanitary  Association,  July,  1879. 

Tlievetia  Iccotli  and  its  Glucoside.  By  David  Cerna,  M.  D. 
(Reprinted  from  the  Philadelphia  Medical  Times,  JVIay  24 
and  June  7,  1879.) 

The  Radical  cure  of  Hernia,  by  the  Antiseptic  use  of  the  Car- 
bolized  Catgut  Ligature.  By  Henry  O.  Marcy,  A.  M.,  M.  D., 
Cambridge,  Mass.  (Reprinted  from  the  Transactions  of  the 
American  Medical  Association,  1878).  Cambridge:  Printed 
at  the  Riverside  Press,  1879. 

Yellow  Fever.  Its  Origin  and  Relation  to  other  Malarial  Fevers. 
By  J.  G.  Westmoreland,  M.  D.,  Atlanta,  Ga.  (From  Trans- 
actions Medical  Association  of  Georgia.)  J.  P.  Harrison  & 
Co.,  Atlanta,  Georgia. 

Remarks  on  Ovariotomy,  with  relation  of  Cases  and  Peculiarities 
in  Treatment.  By  Nathan  Bozeman,  M.  D.  (Reprinted 
from  the  Medical  Record,  July  and  August,  1879.)  New 
York:  William  Wood  &  Co.,  1879. 

Treatment  of  Fractures  of  the  Femur.  By  C.  Truesdale,  M.  D. 
Rock  Island,  111.  (From  the  Transactions  of  the  Illinois 
State  Medical  Society,  Lincoln,  May,  1879.) 

A  New  Operation  for  Entropion  and  Trichiasis.  By  F.  C.  Hotz, 
M.  D.  (Reprint  from  the  Archives  of  Ophthalmology,  Vol. 
VIIL,  No.  2.)     Chicago:     iiulletin  Printing  Co.,  1879. 


784:  Periodicals  Heceived. 


THE     FOLLOWING     FOREIGN    PEFJODICALS     HAVE 
BEEN  RECEIVED  SINCE  OUR  LAST  ISSUE. 


AUgemeine  Zeitschrift  fuer  Psychiatrie  und  Psycliisch.  Gerichtl. 

Medicia. 
Annales  Medico-Psychologiques. 

Archiv  fuer  Anatomie,  Physiologic,  und  Wissenschaftl.  Medicin. 
Arcbiv  fuer  Path.  Anatomie,  Physiologic,  und  fuer  Klin.  Medicin. 
Archiv  fuer  die  Gesammte  Physiologic  der  Meuschen  und  Thiere. 
Archiv  f.  Psychiatrie  u.  Nervenkrankheiten. 
Brain. 

British  Medical  Journal. 
Bulletin  Generale  de  Therapeutique. 
Centralblatt  f.  d.  Med.Wissenschaften. 
Centralblatt  f.  d.  Nervenheilk.,  Psychiatrie,  etc. 
Cronica  Med.  Quirurg.  de  la  Habana. 
Dublin  Journal  of  Medicine  and  Surgery. 
Deutsche  Medicinische  Wochenschrift. 
Edinburgh  Medical  Journal. 
Gazetta  Medica  de  Roma. 
Gazette  des  Hopitaux. 
Glasgow  Medical  Journal. 
Hygeia. 

Hospitals  Tidende. 

Journal  de  Medicine  et  de  Chirurgie  Pratiques. 
Journal  of  Mental  Science. 
Journal  of  Physiology. 
Journal  de  Medecinc  de  Bordeaux. 
Journal  of  Pscych.  Medicine. 
La  France  M6dicale. 
Lancet. 

Le  Progres  Medical. 
Lo  Sperimentale. 
L'Union  Medical e. 
Mind. 

Nordiskt  Medicinskt  Arkiv. 
Norsk  Magazin  for  Lagensvidenskabens. 
Psychiatrisches  Centralblatt. 
Rivista  Clinica  di  Bologna. 

Rivista  Sperimentale  di  Freniatria  e  de  Medicina  Legale. 
Revue  Medicale  du  Nord-Est 
Revue  Mensuelle  de  Medicine  et  de  Chirurgie. 


Periodicals  Received.  785 

Schmidt's  Jahrbuecher   der  In-  und  Auslandischen  Gesammten 

Medicin. 
St.  Petersburger  Med.  Wochenschrift. 
Tlie  Practitioner. 
Upsala  Lakarefornings  Forehandlinger. 

The  folloicing  domestic  exchanges  have  been  received: 

American  Journal  of  Insanity. 

American  Journal  of  Medical  Sciences. 

American  Journal  of  Obstetrics. 

American  Journal  of  Pharmacy. 

American  Medical  Weekly. 

American  Practitioner. 

Archives  of  Dermatology. 

Atlanta  Medical  and  Surgical  Journal. 

Boston  ]\redical  and  Surgical  Journal. 

Buifalo  Medical  Journal. 

Bulletin  National  Board  of  Health. 

Bulletin  of  Medico-Legal  Society. 

Canada  Medical  Record. 

Canadian  Journal  of  Medical  Sciences. 

Chicago  Medical  Journal  and  Examiner. 

Cincinnati  Lancet  and  Clinic. 

Detroit  Lancet, 

Index  Medicus. 

Maryland  Medical  Journal. 

Medical  Brief. 

Medical  News  and  Library. 

Medical  Record. 

Medical  and  Surgical  Reporter. 

Michigan  Medical  News. 

Nashville  Journal  of  Medicine. 

New  Remedies. 

New  Preparations. 

New  York  Medical  Journal. 

Ohio  Medical  and  Surgical  Journal. 

Pacific  Medical  and  Surgical  Journal. 

Proceedings  of  Med.  Society  of  the  County  of  Kings,  N.  Y. 

Pharmacist  and  Chemist. 

Philadelphia  Medical  Times. 

Quarterly  Journal  of  Inebriety. 

Richmond  and  Louisville  Medical  elournal. 

Southern  Practitioner. 

Southern  Clinic. 

St.  Louis  Courier  of  Medicine. 

St.  Louis  Medical  and  Surgical  Journal. 

St.  Louis  Clinical  Record. 

Toledo  Medical  Journal. 

Virginia  Medical  Monthly. 


n 


^ 


n 


INDEX   TO   YOL.  ¥^.N.s.^ 


A  Modern  Miracle ITS 

Aconite 386 

Acute  Lung  Disorders  following  Hemi- 
plegia..   377 

Alcoholism  as  a  cause  of  Epilepsy 557 

Amyl,  Nitrite  of 379 

Ansesthetics 383 

"  Action  of 569 

Anatomy  and  Physiology  of  the  Ner- 
vous System :...14C.  352,  538,  752 

Anatomy  of  the  Depressor  Nerve 360 

Anthropoid    Apes,   Peduncular   Tracts 

of 461,  725 

Antagonism  of  Medicines 131 

"  between     Alcohol     and 

Strychnia 176 

Arsenical  Treatment  of  Chorea..   177 

Atlas.  Dislocation  of 165 

Axis  Cylinder  and  Ganglionic  Cell 108 

Anatomy,  Pathological 158 

Alcohol  and  Strychnia,  Antagonism  be- 
tween.   176 

Ataxia,  Locomotor. 370 

Architecture    and    Mechanism    of    the 

Brain— E.  C.  Spitzka.  M.  D 613 

A  New  Function  of  the  Corpora  Qnad- 

rigemina— Field  and  Ott 685 

American     Neurological     Association, 

Pi-oceedin<_'s  of 688 

Alligator,  Histology  of  Medulla  of 708 

Anatomy  of  the  Nervous  Centres 733 

Athetosis 760 

Action  of  Brncine  and  Strychnine  on 
the  Motor  Nerves 778 

li 

Basedow's  Disease,  Treatment  of 383 

Blood,  Influence  of,  on  the  irritability 

of  Muscles 154 

Books  and  Periodicals  received 

183,  387,  572,  779 

Brain,  Functions  of 146,  541 

'•      Development  of  After  Birth 541 

"      Communication  of  the  Ventricles 

with 547 

"      Localization  of  Disease  of... 129,  551 

"      Subarachnoid  Spaces  in 547 

"      Architecture  and  Mechanism  of.  613 

Bromide  of  Potassium  as  a  Diuretic 178 

"  Potassium 769 

"  "  Therapeutical  Uses  of  384 

Bromohydrate  of  Coniine 774 

Brucia 385 

Contractures  in  Intra-Ventricular  Effu- 
sions   370 

Cerebral  Syphilis 519 

Central  Nervous  System,  Ocular  Symp- 
toms in  Diseases  of 548 

Corpora  Quadrigemina,  New  Function 

of. 685 

Cannabis  Indicain  Epilepsy 179 

Cerebral  Accidents  from  Iodide  of  Po- 
tassium   384 

"        Convolutions 510 

"        Electrization 176 

"        Hemorrhage 171,  734 


Page. 

Cerebral  Topography,  by  S.  V.  Cleven- 

ger,  M.  D 658 

"        Traumatisms.. 92,  500 

"        Thermometry— Landon  Carter 

Gray,  M.D. ,  Brooklyn,  N.  Y.     65 
Cerebro-Spinal  Axis,  Ganglionic  Bodies 

of 1 

Cerebellar  Diseases 164 

Cervical  Sympathetic,  Wound  of 434 

Chemistry  of  the  Frog's  Heart 148 

Chorea,  Laryngeal 758 

Chorea,  Arsenic  in 177 

Chorea  in  Hysterical  Children 722 

Chloral 562 

Codeia 564 

Color,  Hering's  Theory  of 150 

Coniine 179 

Coniine,  Bromohydrate  of 774 

Condition  of  the  Musclee  in  Paralysis..  5.54 
Consequences  of  Section  of  the  Vagus. .  506 
Contributions  to  Encephalic  Anatomy— 

E.  C.  Spitzka,  M.  D.,  New  York....     25 

Correspondence,  Neurological 79 

Course  of  Sweat  Nerves  and  Vaso-Motor 

Fibres .358 

Course  of  Peripheral  Nerve  Fibres 543 

Cremaster-Reflex— S.  Weir  Mitchell,  M. 

D.,  Philadelphia. 577 

Croton  Chloral,  Therapeutic  Value 568 

Cerebro-Spinal    Affections,    Prodromic 

Sign  of .366 

Cavities,  formation  of  in  Ganglion  Cells 

in  Myelitis 705 

Circle  of  Vieussens,  Physiology  of 757 

Curability  of  Insanity 763 

Coniugate  Deviation  of  the  Head  and 

Eyes 764 

Cardiac  Neuritis 765 

Curare  in  Hydrophobia 773 

r> 

Degeneration  of  Severed  Nerves 162 

Depressor  Nerve,  Anatomy  of 360 

Development  of  the  Brain  after  Birth...  541 
Diagnostic  Value  of  the  Tendon-Reflex.  .362 
Diagnosis  of  Disease  of  the  Spinal  Cord.  369 
Differential  Diagnosis  of  Neurasthenia.  .367 

Digitaline 380,  775 

Direct  Irritation  of  Nerve  Centres 358 

Dislocation  of  the  Atlas 165 

Dosageof  Electricity. 715 

Diseases  of  the  Spinal  Cord 727 

Delirium  Tremens.. 762 

Editors'  Notes  on: 

Asylum    Reform    in   New   York 

State 530 

American   Neurological    Associa- 
tion   536 

Appointment   of    Dr.    Brovira-Se- 

quard 144 

Archives  of  Medicine 349 

Death  of  Dr.  Benedict  Stilling  .347 

"       "  Prof .  Tardieu 347 

"       "  Dr.  Isaac  Hays 349 

"       "  Dr.  J.  M.Woodworth  349 
National  J  Catalogue   of    Medical 
Literature 145 


INDEX  TO  VOLITME  \^. 


Page. 

Editors'  Notes  on: 

State.  Pathologist 142 

Stevens  Triennial  Prize S50 

Manaijeraent  of  tbe  Insane.. 341 

Dr.  Hammoufl 750 

Alienist  and  Neurologist 751 

Eclampsia.  Pilocarpine  in 175 

Eflfects  of  Strychnia  on  the  Brain,  Spinal 
Cord  and  Nerves  — E.  C.  Spitzka, 

il.  D 191 

Encephalitis,  Infantile ...  307 

Encephalic  .\natomy.  Contributions  to 
— E.  C.  Spitzka,  M.  D.,  New  York  .    25 

Epilepsy  in  Children 557 

Syphilitic lt)7 

"        Nocturnal 372 

"        and  Epileptiform  Seizures 376 

"        Cannabis  Indica  in 179 

"        Trephiningm 380 

Ergot,  iu  Sunstroke 175 

"      Hypodermic    Injections    of,    in 

Neuralgia 176 

Electrization,  Cerebral -  176 

Electricity,  Dosage  of 715 

Excitations  of  Peripheral  Nerves 755 

Eyes,  Origin  of  Motor  Nerves  of 757 

Early  Syphilitic  Afi'ections  of  the  Ner- 
vous Centres 761 

F 

Functions  of  the  Brain... 146,  541 

Frogs,  Mctalloscopy  on 361 

Frog's  Heart,  Chemistry  of 148 

O 

Ganglionic  Bodies,  Structure  and  Func- 
tion of 1 

Geissine 180 

Gelsemium,  Therapeutical  .\ction  of...  175 

Genera!  Paralysis ..; 133 

'•               •'        Pathogeny  of 107 

Gleditschin 174 

Gunshot  Woiind  of  the  Neck 689 

Glosso-Labio-Laryngeal  Paralysis 705 

II 

Hay  Fever 168 

Hallucinations. 166 

Herintr's  Theory  of  Color 150 

Hemiplegia.  Lung  Disorders  following.  377 

Histology  of  Peripheral  Nerves 108 

Histology  of  Nerve  Fibre  and  Axis  Cyl- 
inder   108 

Hospitals  for  Insane,  Management  of...  441 

Hydrophobia 371 

Hysterical  Reflex  Neuroses,  Treatment 

of._ ..L --. 178 

Hypnotism,    Retroarrade    and     Lateral 

Movements  with , 291 

Histology  of  Medulla  of  the  Alligator..  708 

Hysterical  Children.  Chorea  in 722 

Handwriting,  its    Physiology  and    Pa- 
thology  737 

Hydrophobia.  Curare  iu 773 

Hyjiodermic  Injeciion  of  Fowler's  Solu- 
tion in  Chorea  of  Children 777 

I 
Insanity,  Juvenile .560 

"        Masturbation  as  a  Cause 603 

"        Treatment  of  by  Drugs 180 

Incontinence  of  Urine  in  Children 373 

Infantile  Encephalitis— E.   C.   Spitzka, 

M.D 307 

Insane  Hospitals— Clark  Gapen,  M.  D. .  441 
Iniluence  of    Physical    Agents  on  the 

Peripheral  Nerves .-..  156 

Iodide  of  Potassium,  Cerebral  Accidents 

from... 384 


Irritation  of  Facial  Nerve,  New  Symp- 
tom of. 375 

Intra-Ventricular     Effusions,    Contrac- 
tures in 370 

Innervation  of  the  Uterus 539 

Insanity.  Influence  of    Age,  Sex,  and 

Marriage  on  the  Liability  to 552 

Insanity,  Curability  of 763 

Inebriety  as  a  Disease _ 766 

J 

'Juvenile  Insanity 360 

Leprosy,  Nerve  Stretching  in 177 

Light  and  Color,  Sensations  of 1.50 

Local  Vaso-Motor  Centres 151 

Localization  of  Diseases  of  the  Brain. 129,  551 
Lo<;alization  of  Spinal  and  Cerebral  Dis- 
ease   332 

Locomotor  Ataxia 370 

Localization  of  Cerebral  Disease 332 

Laryngeal  Chorea 7?8 

>I 

Masturbation  as  a  Cause  of  Insanity— 

A.  W.  Hagenbach,  M.  D.  ...   603 

Mboundou  Poison 379 

Metalloscopy  and  ^Ietallo-therapy..567,  712 

"         "  on  Frogs 361 

Medulla  Oblongata,  Diseases  of 102 

Menstrual  Psychoses TiO 

Migraine,  Ophthalmic 163 

Mode  of  Nerve  Termination  in  the  Tact- 
Corpuscles 151 

Moral  Nature 514  . 

Muscles,  Irritability  of 154 

Muscular  Atrophy,  with  Sclerosis  of  the 

Lateral  Columns 56 

Myelitis 168,  705 

Miracle,  A  Modem 172 

Management  of  the  Insane,  Editorial 

on 341 

Mysophobia 556 

Morbid  Fear  as  a  Symptom  of  Nervous 

Disease 693 

Muscles,   Point  of  .Entrance  of  Nerve 

Trunks  into 754 

Motor  Nerves,  Action  of  Brucineon...  778 

IN" 

Nervous  Exhaustion 45,  246,  449 

Nervous  System,  Ocular  Symptoms  in 

Diseases  of 548 

Nerve  Centres,  Direct  Irritation  of 358 

Nerve  Centres,  Influence  of  Peripheral 

Excitations  on 755 

Nerve  Degeneration 357 

Nerve  Terminations  in  the  Tongue 359 

Nerve  Termination  in  the  Tact-Corpus- 
cles   151 

Nerve  SI  retching  in  Leprosy 177 

Nerves,  Secretory  and  Trophic  Gland..  334 
Nerves  in  the  Voluntary  Muscles,  Ter- 
mination of 153 

Nerves,  Sweat 151 

Neurasthenia— G.  M.  Beard,  M.  D 246 

Neurasthenia,  in  its  Bodily  and  Mental 
Relations  — J.    S.   Jewell,    M.   D., 

Chicago - 45,  449 

Neurasthenia,  Differential  Diagnosis  of,  367 

Neurological  Correspondence 79 

Neuralgia,  Treatment  of 381 

Neuralgia,   Hypodermic    Injections   of 

Ergotin 176 

Neuralgia,  Salicylic  Acid  in 768 

Neuritis  Migrans 555 

Neuritis,  Cardiac 763 


A 


^ 


INDEX  TO  VOLUME  YI. 


New  Symptom  of  Irritation  of  the  Fa- 
cial Nerve  .- - -'-  3'<'5 

New  York  Nenrolosical  S<iciet3' 19 

"     Asvlum "Reform  in 488,530 

Nitrite  of  Ann! - - -i}^ 

Nocturnal  Epilepsy 372 

Nerves.  Secretory 152 

Nerve  Section.  Partial  .-. 1<>'^ 

Neuroses.  Svpliilitic  ..1 --  168 

New-Bom  A'nimals,  Psycho-Motor  Cen- 
tres of -- --  --  352 

Nervi  Erigentes '•54 

Nervous  Centres,  Syphilitic  Affections 

of - -- TGI 

New  Function  of  the  Optic  Thalami— 

Ott  and  Field ---  654 

Nux  Vomica  as  a  Remedy  for  Vertigo  .  777 

O 

Ophthalmic  Migraine 163 

Origin  of  the  J^Iotor  Nerves  of  the  Eyes,  757 

Oxalate  of  Cerium  in  Pertussis 768 

Optic  Thalami,  New  Function  of 654 

P» 

Paralysis,  Glosso-Labio-Laryngeal 705 

Paralysis.  Infantile 559 

"  Spastic  Spinal. 552 

"  Condition  of  the  Muscles  in.  554 

Paraplegia  in  Syphilitic  Subjects 549 

Partial  Nerve  Section 162 

Pathogenesis  of  Cerebral  Hemorrhage  .  171 

Pathology  of  General  Paralysis 167 

"    "    of  the  Nervous  System,  158, 

362.  548.  758 

of  Tetanus 374 

"         "  "      and  Hydrophobia,  558 

Pathological  Anatomy ". 158 

Peripheral  Nerve  Fibres,  Course  of 543 

Peripheral  Nerves,  Influence  of  Physi- 
cal Agents  on 156 

Peduncular  Tracts  of   the  Anthropoid 
Apes~E.  C.  Spitzka.  M.  D.  ....461,  725 

Physiology  of  the  Tendou-Eeflex 295 

Physiology,  Saponin    in  its  Relations 

to - - 262,  39.3 

Pilocarpin  in  Eclampsia 175 

"         as  an  Oxytocic _ -..  175 

Poison,  The  Mboundou 379 

Progressive   Muscular    Atrophy,    with 
Sclerosis  of  the  Lateral  Columns— 

J.  C.  Shaw.  M.  D... -    56 

Prodromic  Sign  of  Cerebrospinal  Aflec- 

tions 366 

Primary  Degeneration  of  the  Pyramidal 

Bundles 160 

Psychoses,  Menstrual 170 

Psycho-Motor  Centres  of  New-Born  Ani- 
mals  - 352 

Pyramidal  Bundles,  Primary  Degener- 
ation of 160 

Point  of  Entrance  of  Nerve  Trunks  into 

Muscles - 754 

Peripheral    Nerves,   Excitation   of,  on 

Nerve  Centres - 755 

Physiology  of  the  Circle  of  Vicussens..  7.57 

Physiological  Action  of  Platinum 769 

Pneumogastric,  and  the  Action  of  Di- 
gitalmc 775 

<? 

Quinine  Dermal^ia 178 

11 

Reflex  Inflammations 555 

Remissions  in  Primary  Paralytic   De- 
mentia   561 


Researches  on  the  Spinal  Cord— Isaac 

Ott,  M.D.  .-- 313 

Results  of  Treatment  of  the  Insane 564 

Retrograde  and  Lateral  Movements  with 

Hypnotism— Is.-.ac  Ott.  M.  D 291 

Remarkable  Sympathetic  Disturbances.  697 
Reviews  and  Bibliographical  Notices: 
Charcot:    Localization    in    Brain 

Disease   129 

Charcot:  Cerebral  Localization..  332 
Duret :      Cerebral    Traumatisms, 

etc 92,  500 

Bucke:  The  Moral  Nature 514 

Davis :    Recent   Works   on    Ine- 

brietj' 322 

Erb:  The  Medulla  Oblongata 102 

Fothergill:  Antagonism  of  Medi- 
cines   131 

Lionet:  General  Paralysis 133 

Rumpf:  Histolagy  of  Nerve  Fibre 

and  Axis  Cylinder 108 

Richet:  Cerebral  Convolutions  ..  510 
Ranvier:    Histology  of   the  Ner- 
vous System 108 

Schultze:  Axis  Cylinder  and  Gan- 
glionic Cell  108 

Fournier:  Cerebral  Syphilis. 519 

Shorter  Notices  in  Reviews, 

1:^7.336,  526,  746 

Asylum  Reform  in  New  York 488 

Histology  of  Peripheral  Nerves  ..  108 

The  Vagus  Nerve 506 

Vulpian:  Diseases  of  the  Spinal 

Cord.. 727 

Hnguenin:  Anatomy  of  the  Nerv- 
ous Centres 733 

Erlenmeyer:  Handwriting,  Physi- 
ology and  Pathology 737 

Gros:  Contribution  to  the  History 

of  Neuritis 741 

Dejerine:  Researches  of  the  Nerv- 
ous System  in  Regard  to  Par- 
alysis"..   741 


Saponin  in  itsRelations  to  Physiology— 

B.  F.  Laulenbach.  M.  D 262,  393 

Sclerosis  of  the  Lateral  Columns 56 

Sclerosis  of  the  Spinal  Cord,  and  the 

Results  of  Myelitis -  168 

Secretory  Nerves 152 

Secretory  and  Trophic  Gland  Nerves...  354 

Sensations  of  Light  and  Color 150 

Serratns  Magnus^  Paralysis  of _  559 

Severed  Nerves.  Degeneration  of 162 

Spastic  Spinal  Paralysis. 552 

Spinal  Cord,  Diagnosis  of  Disease  of...  369 
"         "      Eflects  of  Strychnia  on...  191 

"         "      Researches  on 313 

"      Sclerosis  of 108 

"  "      Systemic  Disorders  of 1.58 

Spiritis  Nucis  Juglandis 379 

Sunstroke,  Ergot  in 175 

Sweat  Nerves 151 

Sweat  Nerves.  Course  of 358 

Syphilitic  Epilepsy - 167 

Syphilitic  Neuroses 169 

Systemic  Disorders  of  the  Spinal  Cord.  158 
Strychnia,  Eflects  of.  on  the  Brain,  Spi- 
nal-Cord and  Nerves..: 191 

Strychnia 382 

Syphilis,  Cerebral 519 

Striated  Muscles,  Forms  of ^.  542 

Section  of  the  Trigeminus  for  the  Cure 

of  Tic  Douloureux 566 

Sympathetic  Disturbance 697 

Superior    Maxillary  Nerne,    a  Typical 

Vaso-Motor 755 

Salicylic  Acid  in  Neuralgia 768 


'X 


^ 


INDEX  TO  VOLUME  VI. 


-*-                                    Page. 
Tactile  Hairs 538 

Tea  Drinkers'  Disorder — W.  J.  Morton, 

M.  D 586 

Tetanus 372 

Tetanus,  Pathology  of 374 

Termination  of  Nerves  in  the  Voluntary 

Muscles 155 

Therapeutics  of  the  Nervous    System 

and  Mind 174,  .379,  562,  768 

Therapeutic  Agents,  the  Antagonism  of  131 

Therapeutical  Action  of  Gelsemium 175 

Therapeutical  Uses  of  Bromides .384 

Thevetin 569 

Thermometry,  Cerebral  —  L.   C.  Gray, 

M.  D -     65 

The  Accelerator  Nerves  of  the  Heart...  358 

The  Medulla  Oblongata 102 

The  Sinew-Keflex 544 

The  Tendon-Rertex,  its  Prevalence  and 

its  Physiology— L.  0.  Gray.  M.  D.  .  295 
The  Tendon- Reflex,  Diagnostic  Value  of  362 

Traumatisms,  Cerebral 92 

Treatment  of  Insanity  by  Drugs 180 

Treatment  of  Neuralgia .381 

Treatment  of   Hysterical  Keflex  Neu- 
roses.    178 

Trephining  in  Epilepsy 380 

Trophic  Relations  of  the  Vagi  Nerves..  506 


Page. 

Tongue,  Nerve  Terminations  in 359 

Tonus  of  Striated  Muscles 552 

Treatment  of  Basedovi''8  Disease 383 

Tic  Douloureux,  Section  of  Trigeminus 

for  the  Cure  of 566 

Toxic  Ellects  of  Tea 712 

Tendon- Reflex  in  the  Insane 7.36 

Termination  of  Sensory  Nerves 752 

Topography,  Cerebral 658 

Tender  Spinal  Joints  in  Visceral  Affec- 
tions   758 

XJ 

Urethral  Stricture,  Vertigo  Due  to 166 

Urine,  Incontinence  of,  in  Children 373 

Uterus,  Innervation  of 539 

V 

Vertigo  due  to  Urethral  Stricture 166 

Vaso-Motor  Centres 151 

Vaso-Motor,  Superior    Maxillary    as  a 
Typical 755 

Vertigo,  Nux  Vomica  as  a  Remedy  for.  777 

W 

Wound  of  the  Cervical  Sympathetic— 
H.  M.  Bannister,  M.  D 434 


BINDING  LIST    APR  15  1954 


RC 

321 

J78 

V.6 

Biological  i  ^  I 

^-'  .Medical         ^ 
•Serials 


The  Journal  of  nervous  and 
mental  disease 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 

UNIVERSITY  OF  TORONTO  LIBRARY 


:i  ■iijtl 


:v.vrt>:;;  tl 


;-'u; 


•^f 


:■!:!< 


ili! 


J?;:};: 


W'l'i  !•;  (' 


!  ! 


•j>'';Wi: 


i'(f 


